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APPENDIX A

AE-26156/3C

6 Apr 99

TEST DATA SHEETS

This appendix contains the test data sheets for all tests and inspections listed in section 3.
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TEST DATA SHEET 1 (Sheet 1 of 9)

Grounding System Test (Paragraph 3.2.4.1)

i

"° •

°.- _

From Chassis

Ground to

Jl-1

I1-2

J1-3

JI ofSpacecraftInterface

Pin Description Required Resistance

(Ohms)

+28 V MLB > 100k

+28 V MI.,B > 100k

!+28 V MLB RTN > 100k

. J'l-4 +28 VMLB RTN > 100k

J1-5 +28 V P.LB > 100k

JI-6 +28 V PI._ > 100k

Jl-7 +28 VPL, B RTN > 100k

J1-8 +28 V PLB RTN > look

J1-9 +28 V TMB > look

Jl-10 28 V TMB RTN > look

Jl-I 1 NO CONNECTION > look

NO CONNECTION > 100k

<ICHASSIS GROUND (El)

+28 V MLB >look

Jl-12

Jl-13

Jl-14

Jl-15

Jl-16

Jl-17

+28 V MI..B > 100k

+28 V MLB RTN " > 100k

+28 V lVlJ..B RTN > 100k

Jl-18 +28 V PLB > 100k

J'l-19 +28 V PLB > 100k

J1-20 +28 VPLB RTN > look

JI-21 1+28 VPL.B RTN > look

J1-22 _+28 V TMB > look

28 VTMB RTN >lookJI-23

J 1-24

Measured Value

(Ohms)

33 m __.:,..
.,t

3a, M:-_._.
_3 me.,m.
OVO"
_ V_z3
Ov_

ou/-)
3 o/_5-a.
OllL _
tOV'/-_
tOt/Z_
OUCh

SAFETYHTR PWR > 100k d9V/-.../_

Jl-_ SAFETYHTR RTN > lOOk _gVL_

PasslFafl

P
p
P
P
P

P

P
/.,

.p
[,
P
O

P

6-2 x
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From Chassis

Ground to

J2 of Spacecraft Interface

Pin Description Required Resistance

(Ohms)

J2-1 Chassis Ground (E2) < 1

J2-2 DATA CLOCK (el) > 100k

I2-3 > look

J2-4

J2-5

Si_nal Return
No Connection > look

DIGITAL-A DATA OUT > look

J2-6 DATA ENABLE (A1) > 100k

J2-7 8 SEC SYNC PULSE > 100k

> 100kJ2-8 No Connection

No ConnectionJ2-9 > 100k

Measured Value

(Ohms)

a io..13..
ob-z_

_gt,,L.D

@u,z.b -

Pass/Fail

I.
,o.

. "p
_ #.

iv.
F

I3 of Spacecraft Interface

From Chassis Pin Description Required Resistance Measured Value
Ground to (Ohms) (Ohms)

J3-1 1.248 MH.z CLK > 100k /?Z_"__./'L
J3-2 1.248 MHz CLK RTN > 100k Oh/L-Z)

Pass/Fail

J3-3 Chassis GND ('E3) < 1 t_ tO_"-,0- #

From Chassis

Ground to

J5 of Spacecraft Interface

Pin Description Required Resistance

(Ohms) Pass/Fail

Measured Value

(Ohms)

J5-1 Chassis Ground (F_5) < 1 t//,--O-

J5-2 MODULE PWR IND >look ._/_e.,_'_J5-3 COLD CAL POS MSB (OUT) > look

J5-4 No Connection > 100k _0 t,,,'/-.._ /

J5-5 SCANNER AI-2 ON/OFF > look 5 7f//,O_/,./)_._

J5-6 ANT IN COLD CAI. POS > IOOk z/toOMc'_ __

J5-7 PLL PRI/RED > 100k 6/2./14"e.ff,./_

J5-8 No Connection > 100k 0 £,//-._)"

J5-9 SURV HTR ON/OFF > 100k #7/7..//4 d'_.:_.

35-10 No Connection > look _)t,,/L-2) "

J5-I 1 COLD CAL POS LSB (OUT) > look z./2-dd_

_5-x2 SCANNF_RAI-ION/OFF >100k #tet_##-__
J5-13 ANT IN WARM CAL POS > 100k /7/7///e_ _(_

J5-14 ANT IN NADIR POS > look #Tt'_/$¢_t_A_-

J5-15 FULL SCAN MODE > 100k ff [/_"_j._

#
#
#

P

/
#

/{.
#

ov'_, Z7-_.>/z o :t4_a---

A-3
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TEST DATA SHEET 1 (Sheet 3 of 9)

Grounding System Test (Paragraph 3.2.4.1)

-.- _,

From Chassis

Ground to

J4 of Spacecraft Interface

Pin Description Required Resistance
(Ohms)

J4-1 < 1

J4--2 > 100k

.1"4--3 > 100k

J4-.4 > 100k

J4--5 > 100k

J4--6 > 100k

J4-7 > 100k

J4-8 > 100k

J4-9 > look

J4-10 > look

J4.-11 > lOOk

J4-12

J4--13

J4-14

J4-15

J4-16

J4--17

J4-18

100k

look

look

look

100k

100k

look

J4-19 ,i look

J4-20 look

ChassisGround (E4)

MODULE PWR DISCONN

SURVIVAL FYI'RON

MODULE TOTALLY OFF

SCANNER AI-2 ON/OFF

ANT AT COLD CAL POS

PLL SELECT

ANT AT NADIR POS

COLD CAL POS MSB (IN)

No Connection

No Connection

+I0 V INTERFACE BUS >

I0 V INTERFACE BUS RTN >

MODULE PWR CONN >

SURVIVAL HTR OFF >

SCANNER AI-1 ON/OFF >

ANT AT WARM CAL POS >

bULL SCAN >

COLD CA/, POS LSB (IN) >

No Connection >

No Connection >

No Connection >

No Connection >

+I0 V INTERFACE BUS >

I0 V INTERFACE BUS RTN >

J4-21 100k

J4-22 look

J4-23 lOOk

J4-24 look

J4-25 look

oJL fi -_I zo _._x.-

Measm'exl Value

(Ohms)

'2_zme_.,_

_V-m &-,.._

ou'z-_
_Tuzz)

+4 _,,_

O_/.-b

:c//-_)

OuT-...P

_7 ,,_,,.,z.
17 _t_...la.-

Pass/Fail

/o
¢
-/
P

¢.
_ f.

. ¢'
K
P
P
A
p,

#

//
A
¢,

A-4
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Grounding System Test (Paragraph 3.2.4.1)
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From Chassis

Ground to

J6-1

J6-2

J6-3

J6 of Spacecraft Interface

Pin Description Required Resistance

J6-37

Chassis GND(E6)

RF St-I_T.I: AI-I TEMP

AI-I SCAN. MTR. TEMP

(Ohms)

No Connection

<I

> 100k

> look

> 100k

Measured Value

(Ohms)

J6-4 WARM LOAD AI-1 TEMP

J6-5 _IoConneetion > 100k

J6-6 PLLO RED LOCK DETECT > 100k

J6-7 No Connection > look

J6-8 AI-1 DRIVE M'I"R CUR.R > look

J6-9 +15 V ANT DR MON > 100k

J6-10 +5 V ANT DR MON > look

J6-11 +15 V SIG PROC MON > look

J6-12 +5 V SIG PROC MON > look

J6-13 L.O. VOLTAGE CH 3 MON > look

J6-14 L.O. VOLTAGE CH 5 MON > look

J6-15 L.O. VOLTAGE CH 7 MON > 100k

J6-16 +15 VDC PLL LO MON > look

I6-17 +10 V MIXER/AMP MON > look

I6-18 L.O. VOLTAGE CH 15 MON > look

J6-19 No Connection > look

J6-20 28 V TMB RTN > look

J6-21 RF SHEI 1=A1-2 TEMP > 100k

J6-22 A1-2 SCAN M'rR TEMP > look

J6-23 WARM LOAD A1-2 TEMP > look 69tJL-1)

J6-24 No Connection > look

J6-25 PLLO PRI LOCK DETECT > look

J6-26 No Connection > look

J6-27 AI-2 DRIVE MTR CLrRR > look

J6-28 -15 V ANT DR MON > look

J6-29 -15 V SIG PROC MON > 100k

J6-30 L.O. VOLTAGE CH 4 MON > 100k

J6-31 L.O. VOLTAGE CH 6 MON > IOOk

J6-32 L.O. VOLTAGE CH 8 MON > look

J6-33 -15 VDC PLL LO MON > look

J6-34 +8 V IF AMP MON > look

J6-35 No Connection > look

J6-36 No Connection > look
> look

tOuY... D

7_.¢ ¢,tc_ ./I.
Dc::...i) /

•z,_ _./_..

30_.ie4 A..

_M_) _

Ou'z..h

oVa.Z) ,, >/z.o 4_,t.-

Passl_m]

P

F
I)
z¢
"10

-p

F.
/4.
H
"z7
"#_

,¢
2
#_

2
#
fl
.p
-#

,£
/g.
"_.
/,,
/2
,o

#
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TEST DATA SHEET 1(Sheet5 of9)

Grounding System Test(Paragraph3.2.4.1)

I

From Chassis

Ground to

Y7-1

17-2

37-3

17..4

17 ofSpacecraftInterface

Pin Description RequiredResistance

ChassisGND ('E7)

(Ohms)

<I

No Connection > 100k

REDUN PLO LOCK DET > look

115v RTN (2/3) > 100k

J7-5 15 VR ,TN.(2/3) > 100k

17-6 DUMP TEST POINT > 100k

FI-7 No Connection > 100k

J7-8 CH3 OUT TEST POINT > look

J7-9 CH4 OUT TEST POINT > 100k

J7-10 CH5 OUT TEST POINT > 100k

J7-11 CH6 OUT TEST POINT > look

J'7-12 CH7 OUT TEST POINT. >look

J7-13

J7-14

J'/-15

17-16

CH8 OUT TEST POINT > 100k

CH9 OUT TEST POINT > look

No Connection > look

No Connection > look

17-17 GSE CMD LSB > 100k

17-18 GSE CMD MSB-1 > look

17-19 +5 V GSE INTERLOCK A > 100k

No Connection > 100k

No Connection > IOOk

PRI PLO LOCK DET > look

No Connection > 100k

I/H TEST POINT > l{)0k

No Connection > look

15 V RTN (2/3) > look

CHI0 OUT TEST POINT > look

CHI I OUT TEST POINT > look

CHI2 OUT TEST POINT

17 -20

17-21

17-22

17-23

J'7-24

17-25

17-26

J7-27

17-28

I7-29

17-30

J7-31

J7-32

17-33

CHI3 OUT TEST POINT

CH14 OUT TEST POINT

CH15 OUT TEST POINT

No Connection

17-3.4 No Connection

17-35 GSE C'MD MSB

J7-36 5 V RTN (1)
17-37 l+5 V GSE ]_rl"ERLOCK B

>look

>look

>look

>look

>look

>look

>look

>look

>look

Measured Value

(Ohms)

•

9v "
J-/a4eg.._

Pass/Fail

-p
P
p

A-6
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TEST DATA SHEET 1 (Sheet 6 of 9)

Grounding Interface Test (Paragraph 3.2.4.1)

S ot.11-cc

Pin
Destination

Pin
Source Pin Description Required

Resistance

(Ohms)
Jl-1 11-2 +28 V MLB < 1

Jl-1 11-14 +28 V MLB < 1

Jl-1 J1-15 +28 V MLB < 1

11-3 J1--4 28 V MLB RTN < 1

1"1-3 J1-16 28 V MI..B RTN < 1

J1-3 J1-17 28 V MLB RTN < 1

11-5 J1-6 +28 V PLB < 1

11-5 J1-18 +28 V PLB < I

11-5 J1-19 +28 V PLB < I

11-7 J1-8 28 V PLB RTN < I

11-7 J1-20 28 V PLB RTN < 1

J1-7 J1-21 28 V PLB RTN < 1

II-9

Jl-10

Jl-10

J4-12

J1-22

11-23

16-20

J4-24

I4-25

+28 V TMB

J4-13

28 VTMB RTN

J1-25

28 V TMB RTN

+ 10 V INTERFACE B US

10 V INTERFACE BUS RTN

<1

Jl-1

<1

<1

<1

<1

Jl-1 J1-3 +28 V MLB > 100k

I1-I 11-5 +28 V MLB > look

Jl-1 J1-7 +28 V MI_ > look

Jl-1 J1-9 +28 V MLB > look

Jl-1 Jl-10 +28 V MLB > look

Jl-1 JI-24 +28 V MLB > look

> look+28 V MLB

+28 V MLB

+28 V MLB

>lookJl-1

11-1

J2-3

lookI4-12 >

Jl-1 J4-13 +28 V MLB > look

11-3 J1-5 28 V MLB RTN > look

11-3 J1-7 28 V MLB RTN > look

J1-3 J1-9 28 V MLB RTN > 100k

11-3 Jl-10 28 V MLB RTN > look

11-3 I1-24 28 V MLB RTN > look

J1-3 J1-25 28 V MLB RTN > 100k

J1-3 J2-3 28 V bILB RTN > look

11-3 J4-12 28 V _ RTN > look "

11-3 J4-13 28 V MI_ RTN > look

ovc8 ;->/zeP/(/(,..o--

Measured Value

(Ohms) Pass/Fail

_,-7
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TEST DATA SHEET 1 (Sheet 7 of 9)

Grounding Interface Test (Paragraph 3.2.4.1)

Pin

J1-5

.11-5

Destination

Pin

J1-7

J1-9

Source Pin Description

+28 V PLB

Required
Resistance

(Ohms)
> 100k

I4-13

+28 V PLB > 100k

J1-5 ./1-10 +28 V PLB > look

J1-5 J1-24 +28 V PLB > 100k

J1-5 J1-25 +28 V PI.,B > look

J1-5 J2-3 !+28 V PLB > look

J1-5 J4-12 +28 V PLB > I00k

JI-5 J4-13 +28 V PLB > look

./1-7 J1-9 28 V PLB RTN > 100k

J1-7 Jl-10 28 V PI..B RTN > look

.11-7 ./1-24 28 V PLB RTN > 100k

Jl-7 J1-2.5 28 V PLB RTN. > 100k

J1-7 J2-3 28 V PLB RTN > look

J1-7 J4-12 28 V PI..B RTN > look

.11-7

Jl-10

II-24

.11-25

J2-3

J4-12

J4-13

J1-24

J1-25

J2-3

J4-12

J4-13

J1-25

J2-3

J4-12

J4-13

J1-9

3"1-9

28 V PLB RTN

+28 V TMB

+28 V TMB

+28v TMB
+28 V TMB

+28 V TMB

+28 V TMB

28 VTMB RTN

28 VTMB RTN

28 VTMB RTN

28 V TMB RTN

28 V TMB RTN

SAFETY HTR PWR

SAFETY HTR PWR

SAFETY HTR PWR

SAFETY HTR PWR

SAFETY HTR PWR RTN

J1-9

J1-9

J1-9

.11-9

Jl-10

Jl-10

Jl-10

Jl-10

Jl-10

J1-24

.11-24

I1-24

J1-24

11-25 J2-3

> 100k

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

J1-25 J4-12 SAFETY HTR PWR RTN > look

11-25 J4-13 SAFEI'Y HTR PWR RTN > look

J2-3 J4-12 SIGNAL RTN > look

Measured Value

(Ohms) Pass/Fail

J4-13 SIGNAL RTN > look

J4-13 +10 V IN'IT._:ACE BUS > 100k

o V L-D = I Zo

A-8
N
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TEST DATA SHEET 1 (Sheet 8 of 9)

Grounding Interface Test (Paragraph 3.2.4.1)

Source

Pin

SourcePinDescription Required Measured Value

.Resistance (Ohms)

(Ob__s)
J2-2 I4.-13 DATA CLOCK (C1) > 2k

J2-5 I4..13 DIGITAL-A DATA OUT > 2k

J2-6 J4-13 DATA ENABLE (A1) > 2k

32-7 J4-13 8 SEC SYNC PULSE > 2k

I3-1 J4-13 1.248 MHZ CLK > 2k

J3-2 34..13 1.248 MHZ CLK RTN > 2k

J4-2 MODULE PWR DISCON'N > 2k.

J4-3

34-13

34..13

J4-4 J4-13

J4-5 J4-13

J4-6 34..13

J4-7 J4-13

34.-8 34..13

34.-9 34..13

J4-14 J4-13

J4-15

J4-16

J4.-13

J4-13

J4-13

J4-13

J4-17

J4-18

J4-19 J4-13

J5-2 J4-13

J5-3 J4-13

J5-5 J4-13

J5-6

J5-7

J5-9

J4,13

34.'13

J4-13

J4-13

J4-13

J5-11

> 2kSURVIVAL HTR ON

MODULE TOTALLY OFF > 2k

SCANNER A1-2 ON/OFF > 2k

ANT AT COLD CAL POS > 2k

PLL SFLECT > 2k

ANT AT NADIR POS > 2k
> 2kCOLD CAL POS MSB

MODULE PWR CONN

SURVIVAL HTR OFF

SCANNER AI-I ON/OFF

AT WARM CAL POS

FULL SCAN

COLD CAL POS LSB (IN)

MODULE PWR IND

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

COLD CAL P0S MSB (OUT) > 2k

SCANNER A1-2 ON/OFF > 2k

ANT IN COLD CAL POS > 2k

PLL PRI/RED

35-12

SURV HTR ON/OFF

COLD CAL POS LSB (OUT)

SCANNER AI-1 ON/OFF

> 2k

> 2k

> 2k

> 2k

J5-13 J4-13 ANT IN WARM CAl. POS > 2k

J5-14 J4-13 ANT IN NADIR POS > 2k

J5-15 J4-13 FULL SCAN MODE > 2k

Pass/Fail

i Io _n.- "" P

i _o._k:._A.
f I _n- P
¢0vm-3 /9
/l:Z-/<:,-P
i I Z /e__/z D
I ! 2 /__o_ /o
/[2_ _.JL.! g_
11z__z.n_ P
1I9- It,.,:. P
119_/.) _ 19
il7 /:-/', P
/12, tc__ to
/IZ z-.n- t _
I I 2./<../t_ P
11 7_te__/9-- P
/I2_/_JZ- /0

117 /z_n_ R
/ l ff /c-r,-- fJ
i i q /d,...o_ 1o
/ / f? /OTL P_
i 1'9 K_.fL P
t/qe4.-n- P
I I q //-.4L I_

//7//JL- /a
ll1_/:'.-/z..P-
12.o1_ --/z- -/u
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AE-26156/3C

6 Apr 99

TEST DATA SHEET 1 (Sheet 9 of 9)

Grounding Interface Test (Paragraph 3.2.4.1)

Source

Pin

J6-2

J6-3

J6-4

J6-6

J6-8

J6-9

J6-10

J6-11

J6-12

J6-13

J6-14

J6_15

J6-16

J6-17

J6-18

J6-21

J6-22

J6-23

Destination

Pin

Jl-10

Jl-10

Jl-10

J4-13

J4-13

Source Pin Descdption

RF SHELF AI-I TEMP

I4-13

J4-13

J4-I3

J4-13

J4-13

J4-I3

J4-13

J4-13

J4-I3

J4-13

J4-10

J4-10

J4-10

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

AI-I SCAN MTR.TEMP

WARM LOAD A I- I

PLLO RED LOCK DETECT

AI-I DRIVE MTR CVR

+15 VDC ANT DRIVE MON

+5 VDC ANT DRIVE MON

+15 VDC SIG PROC MON

+5VDC SIG PROC MON

L.O. VOLTAGE CH3 MON

L.O. VOLTAGE CH5 MON

L.O. VOLTAGE CH7 MON

+15 VDC PLL Lo MON

+I0 V MIXER/AMP MON

L.O. VOLTAGE CH15 MON

RF SHELF AI-2 TEMP

AI-2 SCAN MTR.TEMP

WARM LOAD A I-2 TEMP

J6-25 PLLO PRI LOCK DETECT

J6-27 A 1-2 DRIVE MTR CURR

J6-28 -15 VDC ANT DRIVE MON

J6-29 -15 VDC SIG PROC MON

J6-30 L.O. VOLTAGE CH4 MON

J6--31 L.O. VOLTAGE CH6 MON

36-32 L.O. VOLTAGE CH8 MON

J6-33 -15 VDC PLL LO MON

J6-34 IF AMP MON

Required
Resistance

(Ohms)
> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

CircleTest: _ LPT

METSAT/AMSU-A1 System P/N IS- 1331720

Zustomer Representative

tFlight Hardware Only)

II-I_- q ¢
Date

ShopOrder:7_4 _ S/N: ./0?
{aM // Ill

Quality Control

Pa_dFail

P

P

#
./o

I
. I

#

,o
"_ !

P !
P !
I° !
P I
P ,I

I
/' I

-P I

ttt?-?f
Date

Date

A-IO
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AE-26156/3C

6 Apr 99

TEST DATA SHEET 2

+28 MLB During Turn-on Transient (Paragraph 3.2.4.2. I. 1)

At 28_56 Vdc:

Step Parameter Measured/Calculated

7 Time to reach steady state current /__ms

8 Peak Current -_,_]" Amps

10 Rate of Change (Slope): dl/dT 8ZJj___.mA/ps

Required*

S/N 101-104 S/N 105 & up Pass/Fail

20msmax 300msmax p

10.6 Amps 5.9 Amps ] P

677 mA//as 250 mA/ps p .

At 27.44 Vdc:

St_p Parameter

Time to reach stead), state current
Peak Current

10 Rate of Change (Slope): dl/dT

Measured/Calculated

/cg_q_dzmA/_s

Re¢ uired*

S:N 101-104 S/N 105 & up
20 ms max 300 ms max

10.6 Amps 5.9 Amps

677 mA/las 250 mA/_ts

Pass/Fail

to

P
ro

At 28.00 Vdc: ':

Step Parameter Measured/Calculated

7 Time to reach steady state current _3_-_ ms

8 Peak Current -._..¢O Amps

10 Rate of Change (Slope): dI/dT _' 8,, _ mA/ps

Rec aired*

S/N 101-104 S/N 105 & up
20 ms max 300 ms max

10.6 Amps 5.9 Amps

677 mA/las 250 mA/_s

Pass/Fail

9
P

.p

* Refer to Fi_m_re 5.

Circle Test: LPT

METSAT/AMSU-AI SystemP/NIS-1331720 Shop Order: 74 t_g/'--_/N:_

Customer Representative Date Quality Control Date

(Flight Hardware Only)

A-11
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AE-26156/3C

6 Apr 99

TEST DATA SHEET 3

+28 MLB Operating Power (Paragraph 3.2.4.2.1.2)

• .- •
-.. •.

Step

2 +28 V MLB voltage at 27 V (V b)

(Measured)

+28V MLB at 27 Volts Measured Units Required Pass/Fail

Volts 27.0 _ 0.1

3 Average Current (Iv) (PLLO_I)

4 +28 V MI..B operating power = IV x V b

(PLLO#1)

27-/

Z .34

E,_.4

6 Average current (IV) (PLLO#2) ,g

7 +28 V MLB operating power = I V x V b I_:

(PLLO#2)

Amps

Watts

Amps

Watts

N/A

82 W max

N/A

82 W max

P
N/A

P
N/A

P
+28 V MLB at 28 Volts

9 +28 V IVlLB bus voltage at 28 V (V b)
!

b(Measured)

10 Average Current (IV) (PLLO#1)

11 [+28VMLB operatingpower=IvXV b

I(PLLO# I)

13 [Average current (IV) (PLLO#2)

14 [+28 VNILB opcratingpower=IvxV b
I(PLLO#2)

+28 V MLB at 29 Volts

16 +28 V MLB voltage at 29 V (Vb)

(Measured)

17 Average Current (Iv) (PLLO#I)

18 [+28 V MLB operating power = IV x V b

I(PLLO#1)

20 [Average current (IV) (PLLO#2)

21 8+28 V MLB operating power = IV x V b
[(PLLO#2)

CircleTest: @ LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative

(Flight Hardware Ouly)

_,.o I volts 2s.o±o.1 [_
• X. 7.,E Amps N/A N/A

6 _,.0 Wa_ S2Wm_ p
2._ if_., Amps _ N/A . NIA

(_' 6. [ Watts 82 W max

..Q..?, 0 (::;' Volts 29.0±0.1

Z,i fi Amps N/A N/A

b _.3 Wa_ s2wmax 1_

2--. 3 {_ Amps N/A N/A

Shop Order: 7/_ _ _ 13 _ /'/- / F- ¢_c/

Date

Test Systems E_ /- _q

Date Quality Control Date

A-12
%
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TEST DATA SHEET 4 (SheetIof2)

+28 PulseLoad Bus (Paragraph3.2.4.2.2.1-3.2.4.2.2.6)

AE-26156/3C

6 Apr 99

Paragraph Parameter Measured or Required Pass/Fail

Calculated

3.2.4.2.2.1 From -0.Itotwo seconds

Peak Cm'rent = Ip /.O_A/_ps13_mps

3.2.4.2.2.2 From 2 to 4 seconds

Peak Current --- Ip _ D__Amps • tl.3 amps max

3.2.4.2.2.3 From 4 to6 seconds

Peak Current = Ip L,O Z Amps 1.3amps max ?

3.2.4.2.2.4 From 6 to8 seconds

Pe_ C_e_ =:p /.03 _ps 1.3_mps_a_ p

Eight Sec. Integrated Current Measurement:

Cm-rent t69_,4mA None

Turn-on Transient:

f

dI/dT

Peak Current = Ip

* Refer to Figure 9.

Bus current during the I/H, D period

744 mA/_ts *

11.5 Amps

#

Paragraph

3.2.4.2.2.1

3.2.4.2.2.2

3.2.4.2.2.3

From -0.1 to 2 secs

Parameter

From 2 to 4 secs

From 4 to 6 secs

3.2.4.2.2.5 From 6 to 8 secs

Circle Test: _C_ LPT

METSAT/AMSU'-A1 System P/N IS-1331720 Shop Order:

Customer Representative

('Flight Hardware Only)

Date

Measured or

Calculated

2:',2 mA

2 f,- 3"/' mA

2 7-dE mA

Pass/Fail

N/A

N/A

N/A

N/A

Quality Control, Date

.,A43



AE-26156/3C
6 Apt 99

TEST DATA SHEET 4 (Sheet 2 of 2)

+28 Pulse Load Bus (Paragraph 3.2.422.7)
V

Bus current during warm cal, cold c_ & Nadir

Paragraph Parameter Measured or Pass/Fail
Cal_lated

3.2.4.2.2.7 (2) Warm cal /2, ,O [ mA N/A

32.42.2.7 (3) Cold ca1 /_. "7 mA N/A

3.2.42.2.7 (4) Nadir / 9, "_ mA N/A

3.2.42.2.7 (5) Warm ca] (motorsoff) o 002 nzA lq/A

Civic Test LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative

(ni_t Hardware Only)

Date Quality Control

Date

W_I9

Date

v

A-14
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AE-26156/3C

6 Apr 99

TEST DATA SHEET 5

+28 V Analog Telemetry Bus (Paragraph 3.2.4.2.3)

Step

3

4

5

Parameter Measured/ Required Pass/Fail
Calculated

z_,0z volt_ 2s.o_ ^
/..,

+28 V ATB Bus Voltage (Vat)

(Measured)

Av. Current (Ia)

+28 V ATB Operating Power = Ia X Vat

7 mAmax

200 mW max

A

P

Circle Test: _] LPT

METSAT/AMSU-A1 System P/N IS- 1331720

®
Customer Representative
(Flight Hardware Only)

//-/q-fq

Shop Order: 7"_' 3/2/3

Date

sin: /0 ?

Test Systea_/En_._r _ /_ Dam

Quality Control Date

A45



AE-26156/3C

6 Apr99

TEST DATA SHEET 6

+10 V Interface Bus Voltage (Paragraph 3.2.4.2.4)

"- •

I

It Step

3

3

4

Parameter Measured/ Reziuired
Calculated

7._____=A 10mAmaxAv. C1=crent(]a)

+10 V latcrfac¢ Bus ('Vib) ('Measured) . o3._. Volts 90 -)-1.0 V

6 8-_,mW 100 mW max+I0 V Inteda_ Bus Power = Ia X Vib

Circle Test: @ LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Orde_

Customer Representative

(Hight Hardware Only)

II-tl-ff
Date

7.f8(:,/_ s_. �OF
,/_ :_2?/,,:

Quality Control

Pass/Fail

P
P
P

Date

A-16
N



TEST DATA SHEET 7

Power Input Test for LPT (Paragraph 3.2.4.2.5)

AE-26156/3C

6 Apr 99

Step

3

Par_er_r

+28 V MLB Voltage (Vb)

('Measured at connector J1)

3 Current

Measured Units

Volts

Amps

Required

28 _-*O.5

Between 0.5 and

4.3 Amps

@

Pass/Fail

Circle Test: Ct_ LPT

METSAT/AMSU-AI System P/N IS-1331720 Shop Order: S/N:

Test Systems En_neer Date

Customer Representative

(Flight Hardware Only)

Date Quality Control Date

A-17



AE-26156/3C

6Apt 99

TEST DATA SHEET 8

1.248 MI'IzClock Sigaal Vedficadon (Paragraph 3.2.4.3.2.1)

... -" ° •

1.248 CLOCK SIGNAL

ATTACH PHOTOGRAPH OR PLOT HERE

Step

5

Parameter Measured/ Required P_¢_ Fail
Calculated

ClockFr_,e,¢y /.2':_!_._ 1.248±10_ /o

Clock_pU_ude F.____Vol, 9.o±1.ov F

Circle Test: (_ LPT

METSAT/AMSU-A1 System P/H IS-1331720

Customer Representative
"lightHardwareOnly)

I

Shop Order:.'_ZS_v_'/3 _/N" / @ _)'

Test Systc_gincer

Date Quality Control

Datc

Dam

A-18
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TEST DATA SHEET 9

"CI" Shift Pulse Verification (Paragraph 3.2.4.3.2.2)
I ii

• "-,

AE-26156/3C

6 Apr 99

"C 1" SHIFT PULSE

Attach Photograph OR Plot Here

Parameter Measured/ Required Pass/Fail
Calculated

Pulse Timing (A)* _LT__.. us 48 Its ± 10% F

Pulse Timing 03) * /2-,J_s 12 laS- 10%

Pulse Amplitude _'_._Volts 9.0 ± 1.0 V

* Refer to Figure 19 for location of the pulse timing A and B.

Circle Test: _ LFT

METSAT/AMSU-A1 System P/N IS-1331720

%

Customer Representative
(blight Hardware Only)

ShopO der:7   /3

Date

/' o9

Quality Control / Date

A-19
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AE-26156/3C

6 Apr 99

TEST DATA SH_EET 10

"AI" SelectPulseVerification(Paragraph3.2.4.3.2.3)
I

"AI" SELECT PULSE

Attach Photograph or Plot Hcrc

Parameter Measured/ Required Pass/Fail
Calculated

Select Pulse Timing (F) * 961.5 las± 10%

Select Pulse Amplitude _,_._olts 9.0 ±1.0 V p

Refer to Figure 13 for location of the pulse timing F

P

Circle Test: (_ LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order:

®
Customer Representative

(Flight Hardware Only)

siN:

Test Syst..ca_Engineer

Quality Control

Date

Date
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TEST DATA SHEET 11

"'8 Seconds" Frame Sync Pulse (Paragraph 3.2.4.3.2.4)
II II I

"." •..

AE-26156/3C

6 Apr 99

"8 SECONDS" FRAME SYNC PULSE

Attach Photograph or Plot Here

(Record of "'C" timing only is required)

Step . Parameter Measured/ Re, quire(l Pass/Fail

Calculated

I* Frame Sync Pulse Timing (G)* ._ Sec 8 See __.10% f

Frame Sync Pulse Timing (C)* _ hc°.._____lzs 240.4 ps ±10% f

Frame Sync Pulse Amplitude _. 6.___Volts 9.0 ±1.0 V P

* Refer to Figure 13 for location of the timing pulses for G and C.

Circle Test: ( C_ LIT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: "Tq_ (J'3 S/N: /0_

i_, 'gw Test Sys_En_neer /_ AFt?

Date Quality ControlCustomer Representative

(Flight Hardware Only)

Date

Date

" A21



|

0

• °-

_b

|

9_q



AE-26156/3C

6 Apr 99

TEST DATA SHEET 12 (Sheet 1 of 2)

Synchronization Signals Relationship (Paragraph 3.2.4.3.2.5)

A1 Select pulse and the 8 seconds Frame sync pulse.

ATTACH PHOTOGRAPH OR PLOT HERE

Circle Test: _ LPT

METSAT/AMSU-A1 System P/N IS-1331720

®

Verifythatthesync pulsebetween H and C isas

shown inFigqJre19.

Customer Representative

(Flight Hardware Only)

TIME REQUIRED: 1.2 ms ±10%

PASS/FAIL

Shop Order: -7 L_ _ _ L_ S/N': /O

NOr! 19 ]9

Date

Test Sy_Engineer

Quality Control

Date

Date
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AE-26156/3C

6 Apr 99

TEST DATA SHEET 12 (Sheet2 of2)

SynchronizationSignalsRelationship(Paragraph3.2.4.3.2_5)
i

A1 Select pulse and the C1 Shift pulse.

Verifythatthesync pulsebetween Iand E isas

shown inFigure 19.

xl_vmSmASh: Z4:/_ s .

TIME REQUIRED: 24 Its ±l gs

PASS/FAIL /

ATTACH PHOTOGRAPH OR PLOT HERE

Ckcle Test: _) LIT

METSAT/AMSU-AI System P/N IS-1331720 Shop Order:

Customer Representative

(FlightHardware Only)

liOY19'99

Date

-/q'_'6_ sn_:

@
Test Syste_ginccr

QualityControl

Date

'Date

"A-23
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AE-26156/3C

6 Apr 99

TEST DATA SHEET 13

Synchronization Signals Relationship (Paragraph3.2.4.3.2.5)

A1 Select pulse and the 1.248 MHz clock.

ATTACH PHOTOGRAPH OR PLOT HERE

Verify that the sync pulse between I and J is as
shown in Figure 19.

PASS/FAIL : "

Circle Test: _ LPT

METSAT/AMSU-A1 System PIN IS-1331720 Shop Order:

Customer Representative

(Flight Hardware Only)

Date

Test Systems En_d_eed- Date

QualityControl Date

A-24 "
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AE-26156/3C

6 Apr 99

TEST DATA SHEET 14

Commands and DigRal-B Telemetry Verification (Paragraphs 3.2.4.3.3.1, 3.2.4.3.3.2, 3.2.4.3.3.3, and 3.2.4.3.3.4)

Test

3_..4.3.3.1

Module

Digital-B VisualInspection Pass/Fall

Commands VerificationVia STE

Command Observed Observed

Scanner A1-1

OFF

Required
OFF

I Required
Antenna

pointing
tow'arm

Totally

Off Scanner AI-2

Module Power

Survival Htr.

Power.

OFF

Disconnect

OFF

N/A

load.

Antenna

pointing
tO

load.

NIA

28 V supply

current=0

f

• FF 0

3.2.4.3.3.2 Survival ON N/A N/A

Heater ON
O/.// //'"

Survival

Heater Survival OFF N/A N/A pPower Heater OFF ¢9/KY]'-_

3.2.4.3.3.3

Module Power

k..

PLLO#2

Connect

PLLO#2

PLLO#IPLLO#1

Module

Power

Connect

2 ,'///

N/A

N/A

Co _ # L;c 7-"

+28 V DC

current

is

between

0.5 and 3.2

amps.

N/A

N/A

3.2.4.3.3.4

PLL Power

F
/9

Circle Test: (C_/) LPT

METSAT/AMSU-A1 System P/N IS- 1331720

Customer Representative
(Flight Hardware Only)

ShopOrder:7_CeF_A -_ sg_: /0 ?

It0v ,gW Test Syste_ginecr ////_,/::

Date Quality Control

Date

Date

x

"A.,9_



AE-26156/3C

6 Apr 99

TEST DATA SHEET 15

Scanner Commands Verification (Paragraph 3.2.4.3_3_5, Step 1)

Test

Full
Scan

• Command

1 Module Power

2 Survival Heater

3 Scanner A1 Power

4 Scanner A2 Power

5 Antenna Warm
Cal Pos.

6 Antenna Cold
Cal Pos.

7 Antenna NADIR
Position

8 Antenna Full Scan

9 PLL Power

I0 Cold MSB

11 Cold LSB

Digital "B" Verification
Observed

_FF

o_

O_

7/_5.

O

c.D

Required
CONNECT

OFF

ON

ON

NO

NO

NO

YES

PLL#1

0

0

Pass/Fail

/

Circle
Test: _ LPT

METSAT/AMSU-A1 System P/N IS-1331720

®
CustomerRepresentative
(FlightHardware Only)

40?.

T_stSysten_En_nee: ""/ "'

Date Quali Izol /

Dat_

Dat(

A-26 "



TEST DATA SHEET 16
Scanner Commands Verification (Paragraph 3.2.4.3.3.5, Step 2)

". •.

AE-26156/3C

6 Apr 99

Test

Full
Scan

Command

I Module Power

2 Survival Heater

3 Scanner A1 Power

4 Scanner A2 Power

5 Antenna Warm
CalPos.

6 Antenna Cold..
Cal Pos.

7 Antenna NADIR
Position

8 Antenna Full Scan

!9 PLL Power

10 Cold MSB

11 Cold LSB

Distal "13" Verification
Observed

C0a, aG -7"

O

O

Required
CONNECT

OFF

OFF

OFF

NO

NO

NO

. - YES

PLLO#1

0

0

Pass/Fail

t

Circle Test: (_) LPT
i:

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative
(Flig_htHardware Only)

Test Systems En_

Date Quality Control

Date

Date

",A27



AE-26156/3C

6 Apt 99

TEST DATA SHEET 17

Scanner Commands Verification (Paragraph 3.2.4.3.3.5, Step 3)

West

Full

Scan

Command
Digital "B" Verification

Observed

/..)D

1 Module Power

2 Survival Heater

3 Scanner A1 Power

4 Scanner A2 Power

5 Antenna Warm
Cal Pos.

6 Antenna Cold

Cal Pos.

7 Antenna NADIR

Position

8 Antenna Full Scan

9 PLL Power

10 Cold MSB

II Cold LSB

#L.J 

O

Q

" Required
CONNECT

OFF

ON

ON

NO

NO

NO

YES

PLLO#1

0

0

Pass/Fail

Circle Test: _ LPT

METSAT/AMSU-AI System P/N IS-1331720

@
Customer Representative

(Flight Hardware Only)

H0y mw

Date

Test Systems Engdndr ' " / " "

@ ,,/,+lee
Quality Control

Date

Date

A-28 -,



TEST DATA SHEET 18

Scanner Positions Commands (Paragraph 3.2.4.3.3.6)

AE-26156/3C

6 Apr 99

"v

Test Di_tal "B" Verification

" Step/Description Obscrvexl Required

Scanner

Position
Commands 2-Cold

Cal.

Pos.

3-Cold

Cal.

Pos.

4-Cold

Cal.

Pos.

5-Cold
Cal.
Pos.

6-NADIR

7-Warm Cal

MSB

LSB

MSB

LSB

MSB

LSB

MSB

LSB

O

l
{

O

[

/

yC_

YCS

0

I

I

0

1

I

0

0

YES

YES

Pass/Fail

x

i
,

Circle Test: (_ LPT

M_TSAT/AMSU-A1 System P/N IS-1331720

\

Customer Representative

(FlightHardwareOnly)

":shopo_de_:TC-k6/ms_:/o

,/d?
Test Sy_s En#neer

,_,,0,, _wj ///,7,4y
Date Quality Control

Dam

Date

A29



AE-26156/3C

6Apr99

TEST DATA SHEET 19

Digital-A Dam Output Full Scan Mode Synch Sequence,
Unit I.DJSerial Number and Digital-B Serial Data Verification

Sections[I],[H],and[IH](Paragraph3.2.4.3.4.1)

Step

m

ill]

[HI]

Element

(For ReD

0001

0002

0003

00O4

0005

0006

0007

0008

Description

Sync Sequence Byte 1

Sync Sequence Byte 2

!Sync Sequence Byte 3

Unit I.D. and Serial N

IDiNtal-B Data Byte 1

Recorded
Value

Required
Value

255

255

255

2

G

iDi_tal-B Data Byte 2 **

,Di_tal-B Data Byte 3 O 0
I

,Di_tal-B Data Byte 4 _9 0

AMSU A1 IdentificationWords

(dataenteredin decimalsystem) Binary Decimal

AMSU-AI S/N I01 00000001 I

AMSU-AI S/N 102 00000101 5

AMSU-AI S/N 103 00001001 9

AMSU-AI S/N 104 00001 I01 13

AMSU-AI S/N 105 00010001 17

AMSU-AI S/N 106 00010101 21

AMSU-AI S/N 107 00011001 25

AMSU-AI S/N 108 00011101 29

AMSU-AI S/N 109 00100001 33

** Requiredvalue= 14when PLLO #I isactive;and= 6
when PLLO #2 isactive.

Circle Test: /6¢P_ LIT

METSAT/AMSU-A1 System P/N IS-1331720

mY _ v9

Customer Representative
(Flight Hardware Only)

ShopOrder: 7_/,._. S/_: ./_7#

Test Systems Engineer

Date Quality Contro_

Date

Date

A-30 "
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TEST DATA SHEET 20

Reflector Positions Section [IV] (Paragraph 3.2.4.3.4.1)

".-,

AE-26156/3C

6 Apr 99

BP

Element

(For ReD

O1 0014

O2 OO48

03 0082

04 0116

05 0150

06 0184

07 0218

08 n_2

09 0286

I0 0320

11 0354

12 0388

13 0422

14 0456

15 0490

16 0524

17 0558

18 0592

19 0626

20 0660

21 0694

22 0728

23 0762

24 0796

25 0830

26 0864

27 0890

28 0932

29 0966

30 1000

CC 1034

WC 1186

Pass/Fail

AI-1 Reflector

Measured* Required** Element

(ForReD

0016

OO50

0084

0118

0152

0186

0220

0254

0288

0322

0356

0390

0424

0458

0492

0526

0560

0594

0628

0662

0696

0730

0764

0798

0832

0866

0900

0934

0968

1002

1036

A1-2 Reflector

Measured* Required**

data sheet is optional.

Circle Test: Q LPT

METSAT/AMSU-A1 System P/N IS-1331720

Pas_Fail

19
!
I

Actual counts from computer printout. Rewriting counts on this data sheet is optional.

Required range for instrument serial number from TDS 6 of AE-26002/1 +_10 counts. Rewriting range on this

Shop Order: 7 _'__/0 _

Test Systems Engi/0n0n_ / / Date

Date QualityControlCustomer Representative
(Flight Hardware Only)
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AE-26156/3C

6 Apr 99

BP

01

O2

O3

O4

O5

06

O7

08

O9

I0

II

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

CC

Element

(For ReD

0018

0052

OO86

0120

0154

0188

0222

0256

0290

03_

0356

0392

0426

O46O

O494

0528

0562

_96

0630

0664

0698

0732
0766

0800

0834

0868 •

O9O2

0936

O9"/0

1004

1038

TEST DATA SHEET 21

Di_tal-A Data Output Radiometer Data Section IV] (Paragraph 3.2.4.3.4.1)

A1-2 Channel-3 (50.3 GI-h) AI-1 Channel-9 (57.290344 GHz) I

Position* Required** Pas_a_ (ForElementRef)Position* Required** P_s_ail
0030
O064

0098

0132

0166

020O

0234

0268

03O2

0336

0370

O404

O438

0472

0506

0540

0574

0608

0642

0676

0710

O744

0778

0812
0846

0880

0914

0948
0982
1016

WC

1050

1190 ' 1202

* Actual counts _omcomputerprintouL Rewriting counts on this dam sheetis optional.

** Req,.u_ = 16,500 _+4000 counts.

Circle Test: _ LPT

METSAT/AMSU-A1 System P/N IS-1331720

/

!

Customer Representative
(Flight Hardware Only)

Order: "7(Z_//_ ,S/N: /0_ ,.

TestSystemsEn_n_, x

Date QualityControl Date

I I
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TEST DATA SFIEET 22 (Sheet 1 of 2)

Full Scan Mode Temperature Sensors Section IV1-] (Para_aph 3.2.4.3.4.1)

".* •.

AE-26156/3C

6 Apr 99

Element

1090

1092

1_4

1_6

1_8

11_

11_

1104

1106

1108

1110

1112

1114

1116

1118

1120

1122

1124

1126

Thermistor Sensors Recorded Required
Value* Value

Description (deg. C) (de_. C)

AI-1 Warm Load I 25 ± 15

AI-1 Warm Load 2 25 ± 15

AI-I Warm Load 3 25 ± 15

AI-1 Warm Load 4 25 ± 15

AI-I Warm Load Center 25 ± 15

A1-2 Warm Load 1 25 ± 15

A1-2 Warm Load 2 25 ± 15

A1-2 Warm Load 3 25 ± 15

A1-2 Warm Load 4 • 25 ± 15

A1-2 Warm Load Center 25 ± 15

Local Oscillator Channel 7 25 ± 15

Local Oscillator Channel 8 25 ± 15

Local Oscillator Channel 15 25 ± 15

PLL LO #2 Channels 9-14 25 ± 15

:PLL LO #1 Channels 9-14 25 ± 15

:PLLO (Reference Oscillator)**/ 25 ± 15

Not used ***

Mixer I.F. Amp. Channel 3 25 ± 15

[Mixer I.F. Amp. Channel 4 25 ± 15

Mixer I.F. Amp. Channel 5 25 ± 15

1128 Mixer I.F. Amp. Channel 6 25 ± 15

11311 Mixer I.F. Amp. Channel 7 25 ± 15

1132 Mixer I.F. Amp. Channel 8 25 ± 15

1134 Mixer I.F. Amp. Channels 9-14 25 ± 15

1136 Mixer I.F. Amp. Channel 15 25 --- 15

* Value is from the STE printout sheets. Copying data to this sheet is optional.

** For S/N 101 through 104.

*** For S/N 105 and up.

(Continued on Sheet 2)

Pass/
Fail
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TEST DATA SHEET 22 (Sheet2 of2)

FullScan Mode Tempcratm'e SensorsSection[VI (Paragraph3.2.4.3.4.1)

Element

1138

1140

1142

1144

1146

1148

1150

1152

1154

1156

1158

1160

1162

1164

1166

1168

1170

1172

1174

1176

1178

1180

Thermistor Sensors Recorded

Value*

(de_.C)Description

I.F. Amp. Channel 11-14 25 _

LF. Amp. Channel 9 25 _

I.F. Amp. Channel 10 25 ±

I.F. Amp. Channel 11 25 ±

DC/DC Converter

I.F. Amp. Channel 13

I.F. Amp. Channel 14

Required
Value

(deg. C)

15

i5

15

15

I.F. Amp. Channel 12

25÷ 15

25±15

25±15

25±15

RF ShelfAl-1 .. 25 ± 15

RF ShelfAI-2 25 ± 15

Detector Preamp Assy. 25 ± 15

Scan Motor AI-1 25 ± 15

Scan Motor A1-2 25 ± 15

Feed Horn AI-1 25 _ 15

Feed Horn AI-2 25 ± 15

R.F. Mux AI-1 25 ± 15

R.F. Mux A1-2 25 ± 15

Local Oscillator Channel 3 25 ± 15

Local Oscillator Channel 4 25 ± 15

Local Oscillator Channel 5 25 ± 15

Oscillator Channel 6 25.4- 15

ITemp Sensor Ref Voltage Count **

Pass/

Fail

Value is from the STE printout sheets. Copying data to this sheet is optional.
= Count of 24,552 +1765,-1308.

Circle Test: _ LPT

METSAT/AMSU-A1 System P/N IS-1331720

®
Customer Representative

(Flight Hardware Only)

Shop Order:7C_6/_

Date

sin: /o?

Test Systems'En_fi_--_,, / " "

Quality Control

Date

Date

A-34 "
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TEST DATA SHEET 23

Di_tal-A Data Output Warm Cal Mode Synch Sequence,

Unit I,D./Serial Number and Di_tal-B Serial Data Verification

Sections [I], ttr], and t'm] (Paragraph 3.2.4.3.4.2)

"•-

AE-26156/3C

6 Apr 99

Step

it]

in]

[mq

• Element

(For Ret)

0001

0002

0003

0004

0005

0006

0007

0008

Description

Sync Sequence Byte 1

Sync Sequence Byte 2

Sync Sequence Byte 3

Recorded
Value

7:5K-

Required
Value

255

255

255

PasaFail

Unit I.D. and Serial N "_"_ *

Di#tal-B Data Byte 1 q 4

Di_tal-B Data Byte 2 / _7/ 14

Di_tal-B Data Byte 3 _) 0

Di_tal-B Data Byte 4 C) 0 _ t

Binary Decimal

AMSU A1 Identification Words

(data entered in decimal system)

AMSU-A1 S/N 101 00000001 1

AMSU-A1 S/N 102 00000101 5

AMSU-A1 S/N 103 00001001 9

AMSU-A1 S/N 104 00001101 13

AMSU-AI S/N 105 0001000I 17

AMSU-A1 S/N 106 130010101 21

AMSU-A1 S/N 107 00011001 25

AMSU-A1 S/N 108 00011101 29

AMSU-A1 S/N 109 00100001 33

Circle Test: _ LIT

lvIETSAT/AMSU-A1 System P/N IS-1331720

Test Systems En#neer

\ _ _v t9 'g9

Customer Representative" Date Quality Control

(Flight Hardware Only)

.o

Shop Order: 7 9zY,6 } "-_ S/N: /49

: Date

Date

II I I
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AE-26156/3C

6 Apr 99

TEST DATA SHEET 24

_flectorPositionWarm Cal Mode Section[IV]and ReflectorPositionNadirMode Section[IV](Para_aphs 3.2.4.3.4.2and

3.2.4.3.4.4)
i i

BP Al-IReflector

P_aNd. Position* R_uired** Pass/F_

3.2.4.3.4.2 p

3.2.4.3.4.4 f

WC

15

WC = Warm Cal

15= Nadir Position

BP

WC

15

A1-2 Reflector

Para No. Position* Required** Pass/Fail

3.2.4,3.4.2

3.2.4.3.4.4

WC = Warm Cal

15 = Nadir Position

Actual counts from computer printout. Rewriting counts on this data sheet is optional.

Required rangefor instrumentserialnumber from TDS 6 ofAE-26002/I 4-10counts.Rewriting

range on thisdatasheetisoptional.

CircleTest: (CPT_ LPT

METSAT/AMSU-AI System PAN IS-1331720

Customer Representative

(Flight Hardware Only)

Test Systems Eno" _ ! ,

"°"
Date Quality Control

Date

Date

A-36 .,
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TEST DATA SHEET 25

Di_tal-A Data Output Warm Cal Mode Radiometer Data Section IV] (Paragraph 3.2.4.3.4.2)

AE-26156/3C

6 Apr 99

BP

Element

(For ReD

01 0018

02 0052

03 0086

04 0120

05 0154

06 0188

07 0222

08 0256

09 0290

10 0324

11 0356

12 0392

13 0426

14 0460

15 0494

16 0528

17 0562

18 0596

19 0630

201 0664

A1-2 Channel-3 (50.3 GHz) AI-I Channel-9 (57.290344 GHz)

Measured* Required** Element Measured*

(For Ref)

0

Required** Pas_ail

21 0698

22 0732

23 0766

24 0800

25 0834

26 0868

27 0902

28 0936

29 0970

30 1004

CC 1038

WC 1"1"90

0030

oo64 l
0098

0132

0166

O2O0

0234

0268 i0302

0336

0370

0404

0438

0472

0506

0_0

0574

0608

0642

0676

0710

0744

0778

0812

I 0846

0880

0914

O948

O982

1016

1050 0

0 q 1202 0 _
I

_t

** Req__e,ed = 16,500 ± 4000 counts.

Circle Test: _ LPT

METSAT/A1VISU-A1 System P/N IS- 1331720

Actual counts from computer printout. Rewriting counts on this data sheet is optional.

ShopOrder:7_/:_' .S?:.//q _, •

/_N Test Systef_tlar ' ' ,1) /f_v'3Date

Date Quality Control DateCustomer Representative

(Flight Hardware Only)

A.37
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AE-26156/3C

6 Apt 99

TEST DATA SHEET 26 (SheetIof2)

Warm Cal Mode Temperature SensorsSection[VII(Paragraph3.2.4.3.4.2)

-,° •

°.- ,

Element

Thermistor Sensors Recorded
Value*

Description (deg. C)

1090 AI-1 Warm Load 1 "

1092 AI-1 Warm Load 2 25-_15

1094 A1-1 Warm Load 3 25 ± 15

1096 AI-I Warm Load 4 25 ± 15

1098 AI-I Warm Load Center 25 ± 15

II00 A1-2 Warm Load I 25± 15

1102 A1-2 Warm Load 2 25 ± 15

1104 A 1-2 Warm Load 3 25 ± 15

1106 A1-2 Warm Load 4 25 ± I5

I108 A I-2 Warm Load Center "" 25 ± 15

1110 Local Oscillator Channel 7 t 25 ± 15

1112 Local Oscillator Channel 8 25 ± 15

1114 Local Oscillator Channel 15 25 ± 15

1116 PLL LO #2 Channels 9-14 25±15

1118 PLL LO#1 Channels 9-14 25 ± 15

1120 PLLO ('Reference Oscillator)**/

Not used ***

1122 Mixer I.F. Amp. Channel 3 25±15

1124 Mixer I.F. Amp. Channel 4 25 ± 15

1126 Mixer I.F. Amp. Channel 5 25 ± 15

1128 Mixer I.F. Amp. Channel 6 25 ± 15

1130 Mixer I.F. Amp. Channel 7 25 ± 15

1132 Mixer I.F. Amp. Channel 8 25 ± 15

1134 Mixer I.F. Amp. Channels 9-14 25 ± 15

Mixer I.F. Amp. Channel 15 25 ± 15
,J

Value is f_om the STE printout sheets. Copying data to this sheet is optional.

For S/N 101 through 104.

For S/N 105 and up.

1136

1

Required
Value

Pass/
Fail

(deg. C)

25±15 Y

(Continued on Sheet 2)

A-38 .
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TEST DATA SHEET 26 (Sheet 2 of 2)

Warm Cal Mode Temperature Sensors Section [VI'] (Paragraph 3.2.4.3.4.2)
i|

"° •

°- • .

AE-26156/3C

6 Apr 99

Thermistor Sensors

, ,,Element Description

1138

1140

1142

1144

1146

I148

1150

1152

1154

1156

I.F. Amp. Channel 11-14

1158

1160

1162

, 1164

1166

Recorded

Value*

(def. C)

Required
Value

(de_. C)

25_.+15

I.F. Amp. Channel 9 25 ±

I.F. Amp. Channel I0

15

I.F. Amp. Channel 1 1

DC/DC Converter

25±15

25__.15

25± 15

I.F. Amp. Channel 13 25 ± 15

I.F. Amp. Channel 14 25 ± 15

I.F. Amp. Channel 12 25 ± 15

RF ShelfAl-1 : 25 ± 15

RF Shelf A1-2 25 ± 15

Detector Preamp Assy. 25 __15

Scan Motor AI-I 25 ± 15

Scan Motor A1-2 25 ± 15

25± 15Feed Horn AI-1

Feed Horn A1-2 25 ± 15

1168 R.F. Mux AI-1 25 ± 15

R.F. Mux A1-2 25 ± 15

Local Oscillator Channel 3 25 ± 15

Local Oscillator Channel 4 25 ± 15

Local Oscillator Channel 5 25 ± 15

Local Oscillator Channel 6 25 ± 15

lTemp Sensor Ref Voltage Count **

1170

1172

1174

1176

1178

1180

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** = Count of 24,552 +1765,-1308.

Pass/

Fail

I

Circle Test: _ , LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative

(Flight Hardware Only)

Shop

Test Systems En_neer _ Date

Date Quality Control _'_Y/ ////_/_ate

-,A-39
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AE-26156/3C

6 Apr 99

TEST DATA SHEET 27

Digital-AData OutputCold C.alMode Synch Sequence,

Unit LD./Serial Numl_r and Digital-B Serial Data Verification

Sections [1"],[[I], and _ (Paragraph 3.2.4.3.4.3)

*.- •

-.-

Step

m

in]

[in]

Element

(ForReD

0001

0002

0003

Description

Sync Sequence Byte 1

Sync Sequence Byte 2

Sync Sequence Byte 3

0004 Unit I.D. and Serial N

Recorded

Value
Required
• Value

255

255

255

0005 Digital-B Data By_ 1 8

0006 Di_tal-B Data Byte 2 / / 14

0007 Di_tal-B Data Byte 3 (_ 0

:Di_tal-B Data Byte 40008

AMSU A1 Identification Words

(data entered in decimal system)

0

Binary Decimal

Pass/Fail

a

AMSU-AI S/N I01 00000001 I

AMSU-AI S/N 102 00000101 5

AMSU-A1 S/b[ 103 00001001 " 9

AMSU-AI S/N 104 00001101 13

AMSU-AI S/N 105 00010001 17

AMSU-A1 S/N 106 00010101 21

AMSU-AI S/N 107 0001 I001 25

AMSU-AI S/N 108 00011 I01 29

AMSU-A1 S/N 109 00100001 33

Circle Test: _ LPT

lVlETSAT/AMSU-A 1 System P/N IS- 1331720

I_V 19 _9

Customer Representative
(FlightHardware Only)

Shop Order:7 _ [ _ S/N:./O? .

Date Quality Control Date

A-40.,
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AE-26156/3C

6 Apr 99

TEST DATA SHEET 28 (Sheet I of 2)

Reflector Position Warm Cal Mode Section ['IV], Reflector Position Cold Cad Mode Section [IV], and Reflector Position

Nadir Mode Secdon [IV] (Paragraphs 3.2.4.3.4.2, 3.2.4.3.4.3, and 3.2.4.3.4.4)

BP AI-I Reflector

ParaNo. I Position* Required** Pass/Fail

CC 3.2.4.3A.3, Step 4

• <b.

c.d.

CC = Cold Ca]

* Actual counts from compdtcr printout. Rewriting counts on this data sheet is optional.

** Required range for instrument serial number from TDS 6 of AE-26002/1 4-10 counts. Rewriting

range on this data sheet is optional.

3.2.4.3.4.3, Step 4 MSB LSB

Substep

a. 0 0

b. 0 1

c. 1 0

d. 1 1

Circle Test: _ LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative

(Flight Hardware Only)

Sh°p Order: _-_ t_L_, _ ///;_/_

• . v ' / _ Dam

Test Systems En_neer _ ///S_)_/_

Date Quality Control t Date

A41
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AE-26156/3C

6 Apr 99

TEST DATA SHEET 28 (Sheet 2 of 2)

Reflector Position Warm Cal Mode Section [IV], Reflector Position Cold Ca] Mode Section [IV], and Reflector Position

Nadir Mode Section [IV (Paragraphs 3.2.4.3.4.2, 3.2.4.3.4.3, and 3.2.4.3.4.4)
i

BP A1-2 Reflector

ParaNo. Position* Required** Pass/Fail

CC 3.2.4.3.4.3,Step4

. C. :d.

CC = Cold Cal

* Actual countsfrom computer printout.Rewritingcountson thisdatasheetisoptional.

** Required rangeforinstrumentserialnumber from TDS 6 ofAE-26002/I _+10counts.Rewriting

range on thisdatasheetisoptional.

3.2.4.3.4.3, Step 4 MSB LSB

Substep

a. 0 0

b. 0 1

c. 1 0

d. 1 1

Circle
Test: _ LPT

METSAT/AMSU-A1 System PAN IS-1331720

@
Customer Representative

(Flight Hardware Only)

Shop Order:7_ ]_ SAN: [/0 ? .

Test S_sterns_En_e_,=,,. " " " Date

Date Quality Control ' : Date

-,_,¢
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AE-26156/3C

6 Apr 99

BP

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

CC

WC

TEST DATA SHEET 29

Di_tal-A Data Output Cold Cal Mode Radiometer Data Section IV] (Paragraph 3.2.4.3.4.3)
Condition: Cold Cal Position MSB=0 and Cold C.al Position LSB--0

A1-2 Channel-3 (50.3 GHz)

Element

(For Ref)

0018

0052

0086

0120

0154

0188

0222

0256

0290

0324

0356

0392

0426

0460

Measured* Required**

0494

o52s I
0562 [

0596

0630

0664

0698

0732

0766

0800

0834

0868

0902

0936

0970

Pass/Fail

1004

0

AI-1 Charmel-9 (57.290344 GHz)

1038

"1190

Element

(For Ref)

0030

0064

0098

0132

0166

0200

0234

0268

0302

0336

0370

0404

0438

0472

0506

0540

0574

0608

I 06420676

I 07100744

07780812

[ 0846
0880

0914

0948

0 q ¢ 1202

Measured*

0982

1016

1050 0

0

Required** Pass/Fail

I
I

* Actual counts from computer printout. Rewriting counts on this d.ata sheet is optional.

** Required = 16,500 ± 4000 counts.

Circle Test: _CPT) LPT
V

METSAT/AMSU-A1 System P/N IS-1331720

: O l_Ov19 99

Customer Representative
(Flight Hardware Only)

Shop Order:_2"_ ]--_ S/N: ..//_)?

u - - / Date

Date QualityControl Date

i iii
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AE-26156/3C

6 Apt99

TEST DATA SHEET 30 (Sheet 1 of 2)

Cold Cal Mode Temperature Sensors Section [VII (Paragraph 3.2.4.3.4.3)

Thermistor Sensors Recorded

Value*

Element '" De_pfion .... (des.C)

I090

1092

1094

1096

1098

IlO0

[_ 1104

1106

H08

Ill0

1112

1114

1116

1118

1120

1122

AI-I Warm Load I

AI-1 Warm Load 2

A1-1 Warm Load 3

AI-Iwn Lo d'4
AI-1 Warm Load Center

AI-2 Warm Load I

AI-2 Warm Load 2

AI-2 Warm Load 3

AI-2 Warm Load 4

Required
Value

(des.C)

25_+15

254-

25+

25'4-

25_

25-*

15

15

15

15

25±15

\ 25 ± 15

25__.15

15

15AI-2 Warm Load Center 25 ±

Local ()scillator Channel 7 25 ±

Local Oscillator Channel 8

Local Oscillator Channel 15

PLL LO #2 Channels 9-14

FLL LO #1 Channels 9-14

iPLLO (Reference Oscillator)**/

Not used ***

IMixer I.F. Amp. Channel 3

Mixer LF. Amp. Channel 4

Mixer I.F. Amp. Channel 5

25 ± 15

25 ± 15

25±15

25±15

1124 25 ± 15

1126 25 ± 15

1128 15

1130

1132

1134

1136

Mixer I.F. Amp. Channel 6 25 ±

Mixer I.F. Amp. Channel 7 25 ±

Mixer I.F. Amp. Channel 8 25 ±
--- i

Mixer I.F. Amp. Channels 9-14 25 ±

Mixer I.F. Amp. Channel 15 25 ±

15

15

15

15

Pass/

Fail

P
-/

/

* Value is from the STE printout sb_¢ _ Copying data to this sheet is optional.
** For S/N 101 through 104.

*** For S/N 105 and up.

(Continued on Sheet 2)

A-44



TESTDATASHEET30(Sheet 2 of 2)

Cold C,al Mode Temperature Sensors Section [VII (Paragraph 3.2.4.3.4.3)

"6,

AE-26156/3C

6 Apr 99

Element

Thermistor Sensors Recorded Required
Value* Value

I Description (de_. C) (de_. C)

1 I38 I.F. Amp. Channel 11-14 25 _ 15

1140 I.F. Amp. Channel 9 25 ± 15

1142 LF. Amp. Channel I0, 25 ± 15

1144 !I.F. Amp. Channel 11 25± 15

1146 iDC/DC Converter 25 ± 15

II.F. Amp. Channel 13 25 ± 15

iI.F. Amp. Channel 14 25

II.F. Amp. Channel 12 25

RF SheLf AI-1 25

RF Shelf A1-2 25

Detector Preamp Assy. 25

Scan Motor AI-1 25

Scan Motor AI-2 25

Feed Horn AI-I 25

Feed Horn A1-2 25

1LF. Mux AI-1 25

R.F. Mux A1-2 25

Local Oscillator Channel 3 25

Local Oscillator Channel 4 25

Local Oscillator Channel 5 25

Local Oscillator Channel 6

Temp Sensor Ref Voltage Count

1148

1150

1152

1154

1156

1158

1160

1162

1164

1166

1168

1170

1172

1174

1176

1178

1180

±15

__.15

_ 15

__.15

__.15

__.15

±15

± 15

± 15

± 15

± 15

±15

±15

±15

25± 15

Pass/

Fail

|r

• Value is from the STE printout sheets. Copying data to this sheet is optional.
• * = Count of 24,552 +1765,-1308.

Circle Test: _ LPT

MErSAT/AMSU-A1 System P/N IS-1331720

@ '_v 19 'g9

Customer Representative

(Flight Hardware Only)

ShopO der:7'CZ /_ 

Date

Test Systems En_#mee_,,x / D

///,:/e:
Quality Control Date

.A-45
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AE-26156/3C

6 Apr 99

TEST DATA SHEET 31

Digital-AData Output NadirMode Synch Sequence,

Unit I.D./Serial Number and Di_tal-B Serial Data Verification

Sections [1], ['ff], and [HI] (Paragraph 3.2A.3.4.4)

Step Elemcnt

(For ReD

Description Recorded

Value

[I] 0001 Sync Sequence Byte I

0002 Sync Sequence Byte 2 p_.._"_"

0003 SyncSequenceByte3 -_..._---_""-

ooo4 unit LD.and Serial_ :_ _,

[m'] 0005 Digital-B Data Byt 9 1 /

o0o6 Di  -BDa, BYto2 /

0007 Digital-B Data Byte 3 _)

0008 Digital-BData Byte 4

* AMSU A1 Identification Words

(dataentered in decimal system) Binary

Required
Value

255

255

255

16

14

0

0

Pass/Fail

dt

"7

Decimal

AMSU-AI S/N I01 0(X)00001

AMSU-AI S/N 102 00000101

AMSU-AI S/N 103 00001001

AMSU-AI S/N 104 00001101

AMSU-AI S/N 105 00010001

AMSU-A1 S/N 106 00010101

AMSU-A1 S/N 107 00011001

AMSU-A1 S/N 108 00011101

AMSU-A1 S/N 109 00100001

I

5

9

13

17

21

25

29

33

Circle Test: _ LPT

METSAT/AMSU-A1 System P/N IS-1331720

,'libISW

Customer Representative

ffrlight Hardware Only)

Shop Order: _ _ S/I_: //0/0 r --

Test Systems Engineer Date

©
Dat_ Quality Control Date

A-46 .,
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AE-26156/3C

6 Apr 99

BP

01

02

03

O4

O5

O6

07

08

O9

I0

II

12

i3
14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

CC

WC

TEST DATA SHEET 32

Di_tal-A Data Output Nadir Mode Radiometer Data Section IV] (Paragraph 3.2.4.3.4.4)

AI-2 Channel-3,(50.3GHz) AI-I C-'hannel-9(57.290344 GHz)

Element Position* Pass/Fail

(For Rd)

0018

[ 0052

OO86

0120

0154

0188

0222

0256

0290

0324

0356

0392

0426

046O

0494

0528

0562

0596

0630

I

Element Position* Required**
(Foi ReD

_'_ O030

0098

0132

0166

0200

0234

0268

0302

0336

0370

O404

O438

0472

05O6

0540

0574

06O8

0642

0676

0710

0744

O778

o812
0846

0880

0914

0948

0982

1016

0 1050 b

Pass/Fail

i

0664

0698

0732

0766

0800

0834

0868

0902

0936

0970

I 1004io_8
I 11 o

Required**

o ,¢ 12 2 0 'b,

!1111'19" Test SystemsEngl.ne_r_ ,//// :///_te

Date Quality Control Date

* Actual counts from computer printout. Rewriting counts on this data sheet is optional.
** Required = 16,500 __4000 counts (Unless otherwise indicated). ..

Circle Test: _ LPT

METSAT/AMSU-AI System P/N IS-1331720 Shop Order:7 _6 1--_- ,Sin'.,*/_) _ .

Customer Representative

(Flight Hardware Only)

A.47
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AE-26156/3C

6 Apr 99

TEST DATA SHEET 33 (Sheet 1 of 2)

Nadir Mode Temperamze Sensors Section [V'I] (Paragxaph 3.2.4.3.4.4)

*.° •

Element

1090

1092

1094

1096

1098

1100

1102

1104

1106

1108

1126

1128

1130

Thermistor Sensors Recorded Required
Value* Value

Description (de_. C) (de_. C)

AI-I Warm Load 1 25 _ 15

AI-I Warm Load 2

AI-I Warm Load 3

A I- I Warm Load 4

AI-I Warm Load Center

AI-2 Warm Load I

AI-2 Warm Load 2

AI-2 Warm Load 3

A1-2 Warm Load 4

:A1-2 Warm Load Center

25__.15

25__.15

25__.15

25__.15

25__. 15

25__.15

25__.15

25__.15

25__.15

1110 Local Oscillator Channel 7 25 _ 15

1112 Local Oscillator Channel 8 25 ± 15

1114 Local Oscillator Channel 15 25 __-15

1116 PLL LO #2 Channels 9-1 4 25 ± 15

1118 PLLLO #1 Channels 9-14 25± 15

1120 PLLO ('Reference Oscillator)**/ 25 ± 15

Not used ***

1122 Mixer I5:. Amp. Channel 3 25 ± 15

1124 Mixer I5:. Amp. Channel 4 25 -* 15

Mixer I.F. Amp. Channel 5 25 ±

Mixer 15:. Amp. Channel 6 25 ±

Mixer I_F. Amp. Channel 7 25 ±

1132 Mixer I5:. Amp. Channel 8 25 ± 15

1134 Mixer 15:. Amp. Channels 9-14 25 ± 15

1136 Mixer I5:. Amp. Channel 15 25 ± 15

* Value is from the STE printout sheets. Copying data to this sheet is optional...

** For SIN 101 through 104.

*** For SIN 105 and up.

15

15

15

(Continued on Sheet 2)

Pas.4

Fail

A-48 .
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TEST DATA SHEET 33 (Sheet 2 of 2)

Nadir Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.4)

AE-26156/3 C

6 Apr 99

Element

1138

1140

1142

1144

1146

1148

1150

1152

1154

1156

1158

1160

1162

1164

1166

1168

1170

1172

1 174

1176

1178

1180

Thermistor Sensors

Description

I.F. Amp. Channel 11-14

I.F. Amp. Channel 9

I.F. Amp. Channel 10

:I.F. Amp. Channel 11

IDC/DC Converter

II.F. Amp. Channel 13

I.F. Amp. Channel 14

I.F. Amp. Channel 12

RF Shelf A I- 1

R1=Shelf A1-2

Detector Preamp Assy.

Scan Motor AI-I

Scan Motor A1-2

Feed Horn AI-1

Feed Horn A1-2

R.F. Mux AI-1

R.F. Mux A1-2

Local Oscillator Channel 3

Local Oscillator Channel 4

Local Oscillator Channel 5

Local Oscillator Channel 6

Temp Sensor Ref Voltage Count

Recorded Required
Value* Value

(de8. C) (deg. C)

25_+15

25_+15

25_+15

25_+15

25_+15

25_+15

25_+15

25_+15

25_+15

25_+15

25_+15

25_+15

25_+15

25_+15

25_+15

25_+15

25_+15

25_+15

25_+15

25_+15

25_.+15

* Value is from the STE printout sheets. Copying data to this sheet is optional.

** = Count of 24,552 +1765,-1308.
,-,

Pass/

Fail

Circle Test: (/CPT_ LPT

METSATIAMSU-AI System P/N IS-1331720

®
Customer Representative
(Flight Hardware Only)

Shop Order:T¢' 6 / 9

Date Quality Control Date

A-49
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TEST DATA SHEET 34

Analog Telemetry Verification by Way of Connector J6 (Paragraph 3.2.4.3.5.1)

From Description To Measured Requked
(volts) (volts)

03 J6-02 RF Shelf A1-1 Temp. Jl-10 -_ 3.5 ± 2 V

01 16-03 A I-I Scan Motor Temp. JI-I0 t.._._'--V/ 3.5± 2 V

05 16-04 Warm Load AI-1 Temp. ll-10 t._,_--_ 3.5 *_2 V

04 J6-21 RF Shelf A1-2 Temp. J 1-10 ¢-_, "/-_V" 3.5 *_2 V

02 I6-22 A1-2 Scan Motor Temp. Jl-10 t-4",'_(o V 3.5 *_2 V

06 J6-23 Warm Load A1-2 Temp. Jl-10 t'6-'_"_ %/ 3.5 ±2V
,=

25 36-06 PLLO No. 2 Lock detect J2-03 _ ,/4-5-t_ Mr ***

07 /6-08 [AI-1DriveMotorCurr. 12-03 /,7(aV" 3.5±2V [_
I0 16-09 +15 V Antenna Drive J2-03 _, _ "k/' 3.5± 2 V

15 J6-I0 +5 V Antenna Drive J2-03 7--,_7V" 3.5± 2 V

09 J6-11 _+15 V Signal Processing J2-03 9, )£7")/ 3.5 ± 2 V

14 J6-12 +5 V Signal Processing J2-03 _-, _ _ V" 3.5 ± 2 V

22 J6-13 L.O. Voltage Channel 3 j2203 3,5"o"V" 3.5 __.2 V

24 J6-14 L.O. Voltage Channel 5 J2-03 _,:.5"O 3/" 3.5 ± 2 V

20 J6-15 L.O. Voltage Channel 7 J2-03 "_, %_ V" 3.5 ± 2 V

16 J6-16 +15 V PLL LO Ch 9-14 J2-03 ";3, _ "'k/ 3.5 ± 2 V

17 J6-17 * J2-03 __, _t_/LI'/ 3.5 ±2V

27 J6-18 iL.O. Voltage Channel 15 J2-03 _ *_ _'/ 3.5 ± 2 V

26 J6-25 !PLLO No. 1 Lock detect J2-03 _'_'/'/--b_ ***

08 J6-27 iA1-2 Drive Motor Curt. J2-03 ],_'_ 3.5 ±2V

12 J6-28 -15 V Antenna Drive J2-03 _,, o ] l/ 3.5 ± 2 V

11 J6-29 -15 V Signal Processing J2-03 2:_. O ___t/ 3.5 _ 2 V

23 J6-30 L.O. Voltage Channel 4 J2-03 :3, _ _/ 3_5 ± 2 V

21 J6-3_.', L.O. Voltage Channel 6 32-03 _, .,_c__]/ 3.5±2V

19 J6-32 L.O. Voltage Channel 8 I2-03 _, _1 V' 3.5 ± 2 V

18 J6-33 ;-15VPLLLOCh9-14 12-03 ,_. ,_"V" 3.5±2v

a3 J6-Z *. n-03 6 )¢" 3.5±2v
• +8.5 V PLL LO Ch 9-14 for S/N 101-104, +10V Mixer Amp for S/N 105 and above.

• * +8 V Receiver for S/N 101-104, +8 V IF Amp for S/N 105 and above.

• ** 4.5 -_5_(hen locked, 0.5 _4-0.5when urdocked or OFF. One must be locked.

Circle Test: _ LPT

METSAT/AMSU-A1 $hopOrder:_]__ S/b/: /_3 t9

SystemP/NIS-1331720 . _ _/; ':/?//_/O

Test Systems En_n3_¢ _ "

Date Quality ControlCustomer Representative

(Flight Hardware Only)
i

Pass/Fail

qlr

Date

Dat 

A-50
N





TEST DATA StIEET 35 (Sheet 1 of 2)

Analog Telemetry Siglmls by Way of the STE (Paragraph 3.2.4.3.5.2)

AE-26156/3C

6 Apr 99

Description

01 AI-I Scarmer Motor

02 AI-2 Scanner Motor

03 AI-I RF Shelf

04 A1-2 RF Shelf

05 A1-1 Warm Load

06 A1-2 Warm Load

07

08

Ant AI-1 Drv Motor Current

Ant A1-2 Drv Motor Current"

(*)

Temp

Temp

Temp

Temp

Temp

Temp

Measured

(Deg. C)

19.2<b

7-'_,_-_

(mAmps)

Required

fDeg. c)
25.-15

25.-15

25.-15

25__.15

25 ± 15

25±15

(mAmps)

125 mA (Max)

125 mA (Max)

Pass/l::ail

-:

V

(*) Data from the printout sheet. Rewriting data on this space is optional.

(Continued on sheet 2)

C

Circle Test: _ LIT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative

(Flight Hardware Only)

:_Vm W

Shop Order:'79_P6/-.9 S/N: /0

Test Systems Engineer _ / /Date

Date Quality Control Date

| i

A.51
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TEST DATA SHEET 35 (Sheet 2 of 2)
Analog Telemelry Signals by Way of the STE (Paragraph 3.2.4.3.5.2)

nl

Description (*)

09 Signal Processing +15 V

10 Antenna Drive +15 V

11 Signal Processing -15 V

12 Antenna Drive -15 V

13 Receiver +8 V

14 Sig Processing +5 V

15 /_ntenna Drive +5 V

16 Phase Lock Loop Ch 9-14 (a)/ +8_5 V

Receiver/Mixer IF (b) +10 V

17 Phase Lock Loop Ch 9-14 +15 V

18 Phase Lock Loop Ch 9-14 -15 V

19 L.O. #8 Ch-8

;20 L.O. #7 Ch-7

21 rL.O. #6 Ch-6

22 ;L.O. #3 Ch-3

23 L.O. #4 Ch-4

24 L.O. #5 Ch-5

25 PLLO No. 2 Lock Detect

26 PLLO No. 1 Lock Detect

27 L.O. #15 Ch-15

Measured Required
(volts) (volts)

15.0 ± 0.5 V

/ _,?..3 15.0±o.5v
-/_._.S,/ 7-- -15.0± 0.5v

.-?-/_, o -15.0±0.5 V

? '_ 7 8.o_*0.5v
/J,_C 5.o±o6v
_9o 5.o±o.5v

?.7_ 8.5±0.5v
?,7 _ 10.0_.5 v

/q, t_, 15.0±0.5v

-/¢.-z_ -15.o±o.5v

5'._?z-

34-?

/_, 7/

(**)__± 0.5V

(**)__± 0.5V

(**)__± 0.5V

(**)__± 0.5V

(**)__ - 0.5 V

(**)__± 0.5 V

(***)

(***)

(**)__ ± 0.5 V

Pass/
Fail

(*) Datafrom the printout sheet. Rewriting dataon tiffs space is optional.
(**) GDO voltages from the manufacturer data sheet for S/N 101-104; DRO CH3-8 10V, GDO CH15 15V for

S/N 105 and above.

(***) Locked PLO voltage 0 to +15 V, other PLO voltage __.15.0V; one must be locked for S/N 101-104. Locked

PLO voltage 4.0 +1.0 V, other PLO voltage 0.0 _-4-0.2V, one must be locked for S/N 105 and above.
(a) For S/N 101 through 104. Co) For S/N 105 and up.

Circle Test: (_ LPT

O_er7_/_ S_: /o_' _

Test Systetns E_r / " . Date® oo.
Customer Representative Date Quality Control Date

(FlightHz_d,_ O_y)

A-52
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TEST DATA SHEET 36

Integrate/Hold and Dump Signal Verification (P_ph 3.2.4.3.6.1)

AE-26156/3C

6 Apr 99

ATTACH PHOTOGRAPH OR PLOT HERE

Parameter Measured I Required I Pass/Fail

Scope Channel-l: IntcgrationFrIold

165 ms +_10%Time Measured (A)*

Time Mcasurexi (B)* 35 ms _ 10%

Amplitude Measured 2_..(_ V 5.0 _ 0.2 V :

Scope Channel-2: Dump Signal

Time Measured (D)* ms 9 ms to15 ms

Amplitude Mcasurexi ,-/.9>Iv 5.0 _0.2V

* Refer to Figure 2 for waveform configuration.

C/zcl¢ Test: _) LPT

METSATIAMSU-AI System P/N 1S-1331720

Customer Representative

(Hight Hardware Only)

Test Systems Engin_r Date

Date QualityControl Date

A63
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AE-26156/3C

6 Apr 99

TEST DATA SHEET 37

IntegrationTime (AnalogOutput)Verification(Paragraph3.2.4.3.6.2)

"s,

ATTACH PHOTOGRAPH OR PLOT I-IERE

Channel 03

Frequency:

Measured f_'_

Required 165 10%
Pass/Fail W

HOLD (B-D) *f I_)
Measured _--.-'T't d

Required 25 ms_ 10%
Pass/Fail /.-

DT.rM:P(1))**/
"2-Measured //,

Required 9 ms l_ 15 ms
Pass/Fail

.50.3 GHz

ATTACH PHOTOGRAPH OR PLOT HERE

* Refer to Figure 2 for waveform confi.maration.

Circle Test: _ LIT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative

('Flight Hardware Only)

Channel 04

Frequency: 52.8 GHz

9 *
Measured _ms

Required 165 10%
Pass/Fail _t_

HOLD (B-D) */f-_
Measured "_'t/t-¢ tJ

Required 25 10%
Pass/Fail "_

DUMP ('D) * 2
Measured /'_-,

Required 9 m.s_ 15 ms
Pass/Fail dr-

ins

A
Test Systems En_me.A'_'_-_

Date Quality Control

Dat_

Date

A-54
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DATA SHEET 38

Integration Time (Analog Output) Verification (Paraffaph 3.2.4.3.6.2)
ii i i n

A'fTACH PHOTOGRAPH OR PLOT HERE

Channel 05

Frequency:

INTEGRATION CX_*

Measured _._____ms

Required 165_ 10%Pass/Fail

HOLD t_-D) *.
Measur ms
Required 25 ms/-_ 10%
Pass/Pail

DUMP (D) ,*2/Measured. 2- c00 ms

Required 9 ms¢,_ 15 ms
Pass/Fail /,I

AE-26156/3C

6 Apr 99

53.596 GHz

A'I"TACH PHOTOGRAPH OR PLOT HERE

* Refer to Figure 2 for waveform confi=m_ration.

Circle Test: _) LPT

METSAT/AMSU-A 1 System P/N IS- 13 31720

Customer Representative

(Flight Hardware Only)

Channel 06

Frequency:

_rrEGRATI9,_5_ •
Measured / _, _ ms

Pass/FallRequired165__* 10%

HOLD fB-D._);, D
Measured /..hr¢ # ms

Required 25 _ 10%
PassJFall /"

DUMP (D) *
Measured /_-'_> ms

Required 9 15 ms
Pass/Fail

54.4 GHz

Date

Test Systems Engineer

Quality Co n_-6"l

Date

Date

,,A65
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TEST DATA SHEET 39

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2)
• I |

ATTACH PHOTOGRAPH OR PLOT HERE

Channel __07

Frequency:

_rEORj_9N/CI_ *
Measured /" t_y'r6

Required 165 _ 10%
Pass/Fail /i

HOLD (B-D) * ,--
Measured "_Z-_ . _

Pass/FaiIRequired25 ms_:_i0%

DUMP (D) *
Mo-,u_ed[2, _/
Required 9 msJ_15 ms
Pass/Fail

".-,.

.54.94 GHz

ms

Ins

ms

ATTACH PHOTOGRAPH OR PLOT HERE

* Refer to Figure 2 for waveform configuration.

CircleTest: _) LPT

bI_'rSAT/AMSU-AI System P/N IS-1331720

Customer Representative

(FlightHardware Only)

Channel 08

Frequency:

IN'I_GRAT_ONA'X) *
Meas_ed,./_ :_ _, ms

Required 165_ 10%Pass/Fail

HOLD
(B-D)_,/_ msMeasured 7, f

Required 25 ms/_ 10%
Pass/Fail r

DUMP(D)* , ,_.Measured //2 _ ms

Required 9 ms_15 ms
Pass/Fail /

55.5 GHz

Test Systems_eer _
_e

Date Quality Control

Date

Date

A-56
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TEST DATA SHEET 40

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2)
|l

ATTACH PHOTOGRAPH OR PLOT HERE

Channel 09

Frequency:

Measured t" OWt t'J ms

Pass/FailRequired165_ 10%

HOLD (13_1,) O"
Measured _ O ms

Required 25 _ 10%
Pass/Fail

DUMP (D) *
Measured /2-, F ms

Required 9 _ 15 ms
Pass/Fail

".- _ .

AE-26156/3C

6 Apr 99

.57.2903 GHz

ATTACH PHOTOGRAPH OR PLOT HERE

* Refer to Figure 2 for waveform confi.m=ation.

Circle Test: _) LPT

METSAT/AMSU-A1 System P/N IS-1331720 \

L .

,, ; _, _. _.

Customer Representative

(Fli#t HardwareOnly)

Channel. 10

Frequency:

Im_ORAT/pV.C$) *
Measured /r_ 0,_

Required 165 _ 10%
Pass/Fail t"

HOLD (B-D) */O
Measured _--'7_ d

Pass/FailRequired25_ 10%

J,Measured

Required 9 ms,el# 15 ms
Pass/Fail ie"

57.2903 GHz

nas

ms

ins

Test Systems Engj_e_er

Date Quality Control

Date

Date

.,A-57
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AE-26156/3C

6 Apt" 99

TEST DATA SHEET 41

IntegrationTime (Analog Output) Verification(Paragraph3.2.4.3.6.2)

• ° •

-.° ,, .

ATTACH PHOTOGRAPH OR PLOT HERE

ATTACH PHOTOGRAPH OR PLOT HERE

* Refer to Figqn'e 2 for waveform configuration.

Circle Test: ((_ LPT

METSAT/AMSU-A 1 System P/N IS-1331720

Customer Representative

(Flight Hardware Only)

Channel _I 1

Frequency:

*
Measured //a),_

Required 165 10%
Pass/Fail

HOLD (B-D) * / O1

Measm'ed _-¢7 _` ff

Required 25 10%
Pass/Fail W

DUMP (D) *
Mea ed/ _,

w

Required 9 ms J_15 ms
Pass/Fail /-.-

Channel 12

Frequency:

57.3903 GHz

ms

rn_

INTEGRA'IIIQ'bl _ *Measured / _3, ms

Required 165 mcs/_ I0%
Pass/Fail F"

HOLD (B-D._*Lf
Measured "-" I, _/

Required 2.5 W 10%Pass/Fail

IXX$

Measured

Required 9 ms tt_ 15 ms
Pass/Fail /--

shop Order'_6/-_ S/I_ /_0 9

Test Systems En_ _,'C '_*0

Date Quality Control

57.3903 GHz

Date

Date

A-58
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TEST DATA SHEET 42

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2)
i II

ATTACH PHOTOGRAPH OR PLOT HERE

Channel 13

Frequency:

INTEGRATION iX),*

Measured /(e ). "{a

Required 165 10%
Pass/Fail W

Measured Z--"/-, d

Required 25 ms_:_lO%Pass/Fail

D_ (ID)*
Measured /?'' _>"

Required 9 msv,t9 15 ms
Pass/Fail /'-

".° •,

n'ls

ms

ills

AE-26156/3C

6 Apt 99

57.3903 GHz

ATTACH PHOTOGRAPH OR PLOT HERE

* Refer to Figlare 2 for waveform configuration.

Circle Test {/_ LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative

(Flight Hardware Only)

Channel. 14

Frequency:

Measured [_

Required 165 10%
Pass/Fail

HOLD (B-D) *£Measured 7_.'tZ,

Required 25 10%
Pass/Fail W

DUMP (D) *
Measured /2.0 _

Required 9 trio 15 ms
Pass/Fail /-"

.57.3903 GHz

ms

ins

Test Systems Engineer

Date Quality Control

Date

Date

-,A-59
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AE-26156/3C

6 Apt 99

TEST DATA SIIEET 43

IntegrationTime (Analog Outpu0 Verification('Paragraph3.2.4.3.6.2)

•.- •,

ATTACH PHOTOGRAPH OR PLOT HERE

* Refer to Fi_ma'e 2 for waveform configuration.

Channel. 15

Frequency:

INTEGRATION CAD*
Measured l_ _'," _ ms

Required 165_7_ 10%Pass/Fall,

HOLD (B-D) *. ,.,

Me ured k ms

Required 25 ms:O%Pass/Fail

D'Ulv_ (D) *...
Measured / _t ' _" ms

Required 9 m.sd_5 ms
Pass/Fall I

89 GHz

Circle Test: _ LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative

Test Systems En_ae_r

Date Quality Control

Date

Date

A-60 .,







PLLONo. 1 d¢ Level

TEST DATA SEI_ET 44

PLLO No. l Verification(Paragraph 3.2.4.3.6.3)

PLLO No. 2 Verification('Paragraph3.2.4.3.6.4)
inil i I

PLLO NO. 1

L/, _ V Required: *

.'2 •

"," %.

• AE-26156/3C

6 Apr

PLLO No. 2 dc Level

PLLO NO. 2

q,_V Required: * Pass/Fail ___

* =15 to+15 V dc levelforS/N I01 -S/N 104,4.0+-I.0V forS/N I05 and above.

CircleTest: _ LPT

M_TFSAT/AMSU-AI System PIN IS-1331720

Customer Representative

(F'li_ht Hardware Only)

Shop Order._ _/_: S/N" ,/0

Test SystemsjEn_neer

Date Quality Control

I i • I I

Date

Date

A-61



AE-26156/3C

6 Apr 99

TEST DATA SHEET 45

Digital-A/GSE Mode-1 Synch Sequence,

Unit I.D./Serial Number arid Di#tal-B Serial Data Verification
Sections [I], [HI, and _ (Paragraph 3.2.4.3.7.2)

-.° ,-

Step •

[1]

[n']

Element Description Recorded
(For Ref) Value

0001 Sync Sequence Byte 1

0002 Sync Sequence Byte 2

0003 Sync Sequence Byte 3

0004 Unit I.D. and Serial N

0005 Di_tal-B Data Byte 1

0006 Di_tal-B Data Byte 2 /

/0007 Digital-B Data Byte 3

0008 Digital-B Data Byte 4 //

•AMSU A1 Identification Words

(data entered in decimal system) / Binary

AMSU-A1 S/N 101 00000001

AMSU-A1 S/N 102 C 00000101
7

AMSU-A1 S/N 103 00001001

AMSU-A1 S/N 104 00001101

AMSU-A1 S/N 105 00010001

AMSU-A1 S/N I06 00010101

AMSU-A1 S/lq 107 00011001

AMSU-A1 S/N 108 00011101

AMSU-A1 S/N 109 00100001

Required
Value

I

255

255
=

255

0

14

0

0

Decimal

1

5

9

13

17

21

25

29

33

Pass/Fail

Circle Test: CPT LPT

METSAT/AMSU-AI System P/N IS-1331720 Shop Order: S/hi:

Test Systems Engineer Date

Customer Representative
(Flight Hardware Only)

Date Quality Control Date

A-62



• AE-26156/3C

6Apr 99

TEST DATA SHEET 46 (SheetIof2)

ReflectorPosition(Paragraphs3.2.4.3.7.2-3.2.4.3.7.7)
! il ill

3.2.4.3.7.2Digital-A/GSEMode-1 ReflectorPositionSection[IV]***

B'P

Element

(For Ref)

06 0184

CC 354

WC 694

AI-I Reflector

Position* Required** Pass/Fail Element

(For ReO
0186

356

696

AI-2 Reflector

Position*

Required**

Pass/Fail

3.2.4.3.7.3 Digital-A/GSE Mode-2 Reflector Position Section [IV] ***

BP i AI-1 Reflector I

Element I
(For Ref)

• Ol ] 0014
i.

Position* Required** Pass/Fail Element
(For Ref)

3.2.4.3.7.4 Digital-A/GSE Mode-3 Reflector Position Section [IV]

AI-2 Reflector

Required** Pass/Fail

S_k

AI-1 Reflector ?_s/er vRequired** Pass/FMl ed

#_*S* /

Observed

AI-2 Reflectqr

Required** I_ass/Fail

/
Actual counts from computer printout. Rewrifi/g counts on this data sheet is optional.
Required range for instrument serial number f_om TDS 6 of AE-26002/1 ±10 counts. Rewriting range on this
data sheet is optional. /
GSE Modes do not require verification or_esting for PFM & FM module,s
Observe that both AI-1 and A1-2 re_ec_rs increment one step every 8 seconds.

/

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS- 1331720 ShopOrder: S/N:

Test Systems Engineer Date

Quality Control DateCustomer Representative
(Flight Hardware Only)

Date

iii i i ii

.,,A-63



AE-26156/3C

6 Apr99

TEST DATA SHEET 46 (Sheet 2 of 2)

Reflector Position (Paragraphs 3.2.4.3.7.2 - 3.2.4.3.7.7)
I [ II . ,

3.2.4.3.7.5 Digir_-A/GSE Mode-4 Reflector Position Section [IV] ***

BP AI-1 Reflector A1-2 Reflector

*° •

Element

(For Ref) (For Ref)

30 1000 1002

- -- . /

3.2.4.3 J.6 Di_tal-A/GSE Mode-5 Reflector Position Section [IV] *** /
I Element I Position* ] Requi_ed** I Pas_ail I Element P_ition* IReq_red**
I(F°rRe0[ , I I I (F°rRe0 _ [

o6 I 0z84 I I I I 0z86 /I

3.2.4.3.7.7 Digital-A/GSE Mode-7 Reflector Position Section [IV] *** /

BP ' AI-1 Reflector ' / / Al=2- Reflector

Element Posiuon* Required** Pass/Fail Elen_nt Position* Required**
(For Ref)

o6 ox_ _86 0 ....
(For_e

i i

* Actual counts from computer printout. Rewriting counts

** Required range for instrument serial number from TDS 6

data sheet is optional.

*** GSE Modes do not require verification or testing for

Position* Required** Pass/Fail Element Position* . Required** Pa_ail

Pass/Fail

Pass/Fail

data sheet is optional.
_+10 counts. Rewriting range on this

& _ modu@

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: .. S/N:

Test Systems Engineer Date

Customer Representative Date Quality Control Date

A-64
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TEST DATA SHEET 47

Di#tal-A/GSE Mode-1 Radiometer Data Section IV] (Paragraph 3.2.4.3.7.2)

BP

01

02

03

O4

O5

O6

O7

08
O9

10

1I

12

13

14

15

I6

17

18

19

20

21

22

23

24

25

26

27

28

29

Channel-3*

A1-1 Reflector

Required** Pass/Fa_

/
/

/

Channel-9*

A1-2 Reflector

Required**

/

:i//
/

Pass/Fail

AE-26156/3C

6 Apr 99

A

.... • [

30 /
Actual counts from Computer printout. Rewriiindcounts on this data sheet is optional.

Required = 16,500 4- 4000 counts.

Circle Test: CFT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems En#neer

Quality Control

Date

DateCustomer Representative Date
(Flight Hardware Only)

A.65
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6 Apr 99

Ii

".* •.

TEST DATA SHEET 48 (Sheet 1 of 2)

Di_tal-A/GSE Mode-1 Temperature Sensors Section [VII (Paragraph 3.2.4.3.7.2)

Element

1090

1092

1094

1096

1098

1100

1102

1104

1106

1108

III0

1112

1114

1116

Thermistor Sensors Recorded Required
Value* Value

Description (de_. C) (deg. C)

AI-1 Warm Load I 25 _ 15

AI-I Warm Load 2 25 ---15

AI-1 Warm Load 3 2: _ 15

AI-I Warm Load 4

AI-I Warm Load Center

AI-2 Warm Load I

AI-2 Warm Load 2

A1-2 Warm Load 3

AI-2 Warm Load 4

A1-2 Warm Load Center .:

Local Oscillator Channel 7

Local Oscillator Channel 8

Local Oscillator Channel 15

PLL LO #2 Channels 9-14

1118 PLL LO #1 Channels 9-14

1120 PLLO (Reference Oscillator)**/

Not used ***

1122 !Mixer I.F. Amp. Channel 3

IU

Mixer I.F. Amp. Channel 4

Mixer I.F. Amp. Channel 5

Mixer I.F. Amp. Channel 6

Mixer I.F. Amp. Channel 7

Mixer I.F. Amp. Channel 8

Mixer I.F. Amp. Channels 9-14

Mixer I.F. Amp. Channel 15

1124

1126

1128

1130

1132

1134

1136

I

@

±15± 15

15

25 ± 15

25±15

25±15

25±15

25±15

25± 15

25±15

25±15

25±15

25±15

25 ± 15

25±15

25± 15

25 ± 15

25± 15

25±15

Pass/

Fail

* Valueis _om_e STEpfintoutshee_. Copying data tothissheetis optional.
** ForS/N101through 104.

*** ForS/N105and up.

(Continued on Sheet 2)

v

A-66
N



TEST DATA SHEET 48 (Sheet 2 of 2)

Di_taI-AJGSE Mode-1 Temperature Sensors Secdon [VII (Paragraph 3.2.4.3.7.2)
i

.-,',

AE-26156/3C

6 Apr 99

Element

1138

1140

1142

1144

1146

Thermistor Sensors

Description

I.F. Amp. Channel 11-14

I.F. Amp. Channel 9

I.F. Amp. Channel 10

I.F. Amp. Channel 11

DC/DC Convener

1148 LF. Amp. Channel 13

1150 I.F. Amp. Channel 14

1152 I.F. Amp. Channel 12

1154 RF Shelf AI-1

1156

1158

1160

1162

1164

1166

1168

1170

1172

1174

1176

1178

1180

RF Shelf A1-2

Recorded

Value*

(deg. C)

Required
Value.

(de_,. :

25kl 5

/_5 +__15

25__.15

25-,-15

/ 25

25...15

25...15

25...15

25...15

25...15

__.15Detector Preamp Assy.

Scan Motor AI-1 ± 15

Scan Motor A1-2 /,] i_/(If 25...15
iFeedHorn AI-I 25 ± 15

. '7rFeed Horn A1-2 / 25 ... 15

R.F. Mux AI-1 / _(/_'-" 25... 15
R.F. Mux A1-2 _ 25 ± 15

Local Oscillator Channel 3 / _ 25 ... 15

Local Oscillator Channel 4 / 25 - 15
Local Oscillator Channel 5 25 _ 15

Local Oscillator Channel 6 25 ± 15

Temp Sensor Ref Voltage Co/rot **

Pass/

Fall

* Value is from the STE

** = Count of 24,552 +1765,-1- _

Copying data to this sheet is optional.

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems En_neer Date

Customer Representative

(Fliglat Hardware Only)

Date Quality Control Date

A-67
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6 Apr 99

::.,,

TEST DATA SHEET 49

Receiver Input Signals (Paragraph 3.2.4.4.1)

CH 9 through14
PLLO

PLLO No. 1

PLLO No. 2

PRT Temp
(°c)

PLO No. 1

PLO No. 2

Measured*

Frequency

.¢

57,,2_ V-o

Requirements**

57290.334

_50 kHz

57290334 IVH-Iz

+_50kHz

.Pass/
Fail

F

* Attach spectrum analyzer plots.
** = At 18°C
*** PRT not connected on S/N 105 and above.

CircleTest:_ LPT

METSATIAMSU-A 1SystemP/INIS-I331720

Customer Representative
(FlightHardwareOnly)

//-/¢-Fq

Shop Order:

D_te QualityContr"'-ol I "

Date

Date
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" AE-26156r3c

6 Apr 99

TEST DATA SHEET 50 (Sheet 1 of 2)

Radiometer "Relative" NEAT Verification* ('Paragraph 3.2.4.4.2.2)

Channels 3, 4, 5, 6, 7, 8, and 15. PLLO No. 1 (Channels 9 through 14)

Channel Number>

NEAT (Average of 5 data)

Pass/Fall

NEAT (Specified) K **

Channel Number>

NEAT (Average of 5 data)

Pass/Fail

NEAT (Specified) K **

¢
0.40

P

0.25

5

0.25

9

o.t6"t4

P

0.25 0.25 0.25

Channel Number> 11 12 13

•" o. zsG(,, o.5_i_ o. 45_qNEAT (Average of 5 data)

Pass/Fall

NEAT (Specified) K **

f

0.600.40

15

050

Channel Number>

NEAT (Average of 5 data)

Pass/Fall

NEAT (Specified) K **

P

0.80

6

A

0.25

10

o. _-oTg

P

0.40

14

O.i'/Y_

* Baseline data for acceptance tests. Use first _ or first LPT data along with specification value for pass/fall
criteria

** For reference only

Circle Test: _ LPT

METSAT/AMSU-A1 System P/N IS-1331720

®
Customer Representative
(Flight Hardware Only)

Shop Order'7_/_6 / 3 S/IN': /O

_i,9_) // "?

Date Quality Control Date

A.69
,%



AE-26156/3C

6Apr99

TEST DATA SHEET 50 (Sheet 2 of 2)

Radiometer "Relative" NEAT Verification* (Paragraph 3.2.4.4.2.2)
I

PLLO No. 2 (Channels9 through14)

Channel Number>

NEAT (Averageof5 data)

Pas.qFail

NEAT (Specified)K **

ChannelNumber'>

NEAT (Averageof5 data)

Pass/Fail

NEAT (Specified)K **

0.25

13

o.'_9s,4

I0

c). v..z.g

14

1.20

11

C)-252Z

12

O.3_qZ-

0.60

* Baselinedataforacceptancetests.Us.cfirstCPT orfirstLPT dataalongwithspecificationvalueforpass/fail
criteria

** Forreferenceonly

Circle Test: _) LPT

_SAT/AMSU-A1 System P/N IS-1331720

Customer Representative
(Flight HardwareOnly)

Test Systems Enginee_ Date

Dam QualityControl Date

v
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AE-26156/3C

6 Apr 99

TEST DATA SHEET 51 (Sheet 1 of 2)

Transient Susceptibility Test (Paragraph 3.2.4.2.1.4, 3.2.4.2.2.9, 3.2.4.2.3.3)

Test Setup Verified: (_ Si_, atur: _

3.2.4.2.1.4: +28V Main Bus Load-Induced Transient Test

Subpara Step Load Induced Transient

3.2.4.2.1.4.2 8 Low frequency in accordance

with Fi_,ure 8

3.2.4.2.1A.3 10 High frequency

1.43 Hz 200 mV p-p

3.2A.2.1A.3 10 High frequency

2.86 Hz 1.00V p-p

3.2.4.2.1.4.3 10 High frequency

6.67 Hz 1.50 V p-p

Functional Performance

Results/Deviations

'D_ 7e c'_e D

/t/O "b _ t) _.4'1- to.._s

hrO '_ _ V _ T IO_,'a

Commehts/

Observations

NOTE: Attach all backup data generated during the test (photos, printouts, plots,.test logs, additional comments or

observations, etc.) to this data sheet.

Circle Test: _ LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order:

Custorger Representative Date

(Flight Hardware Only)

Test Syste eer Date

QualityControl Date

A-71



AE-26156/3C
6Apt99

TEST DATA SHEET 51 (Sheet 2 of 2)

Transient Susceptibility Test (Paragraph 3.2.4.2.1.4, 3.2.4.2.2.9, 3.2.4.2.3.3)

_ _.

Test Setup Verified:

Signature

3.2.4.2.2.9: +28V Pulse Load Bus Load-lnduced Transient Test

Subpara Step Load Induced Transient Functional Performance

•3.2.4.2.2.9.2 8 Low frequency in accordance

with Figure 13
3.2.4.2.2.9.3" I0 High frequency

1.43 Hz 200 mV p-p

3.2.4.2.2.9.3 I0 High frequency

2.86 H_.. 1.00V p-p

3.2.4.2.2.9.3 10 High frequency

6.67 Hz 1.50 V p-p

Results/Deviations

Comments/

Observations

3.2.4.2.3.3: +28V Analog Telemetry Bus Load-induced Transient Test

Subpara Step Load Induced Transient Functional Perfotmaace

Low frequency in accordance

with Figure 16

High frequency

1.43 Hz 200 mV p-p
High frequency

2.86 Hz 1.00 V p-p

High frequency
6.67 Hz 1.50 V p-p

Result.qDeviations

_ko L_evt_%t c_s

Comments/

Observations

Circle Test: _ LPT

bIETSAT/AMSU-A1 System P/N IS-1331720

Customer Representative Date

(Flight Hardware Only)

Shop Order:._ _ ,_Q_,_3 S/N: _ 0 _'_.

Test Systems Engineer

QualityControl Date

A-72



®

Q
Oo o o
_o o o

o

....j

,o
...4

I

Lu

q__

_4

v1

C_

L9

%

s



v



i-I

r.zl
C9
,<
(m

,-I
f,-)

,o

o
H

00
o

./%

I

0
:z

I

o
o,I

C_

<m

r.5
1"-4

r-i
<

f'3

I

_z
O
H
[.-t

H



t'-
o
H

co
o

o_

!

>
0
Z

o

r..)

H_

M
121

_4

<

D

Z
0
I-4

I--t

r..)

r.tl
cl

Z

r-tl

O0 _ O0 _ O0

_00_ _00_ _00_
00_< 00_ 00_

0
I'4

U

V



°° •

M

r.fl
[3

I--I

o0

o
_°

o

I

0

!

o

0

H_
[3
I-I
izI

1-1

tYi

I-I

01

0
I-I

I-I

o

[.-t

o
H
[-i

I-t

o

Izl

[-!



o

_0

o

o_
I

>
0
Z
!

o
(N

0

U

121

_4

<

pel
f¢l

0
I--t

c)
ul

121

[.-t

O0 O0 O0

O0 _ O0 _ O0

_00_ _00_ _00_
00_< 00_< 00_<

OO_ OO_ OO_

0
H
5_

o

[fl



u_

C9
<

H

t-
o
°o

o

9_
o_
I

m
0
Z
I

o
o4

O
<X

u

_5

<

<

D

_z
0
I-.t

H

c)
ul

121

Z
r_

r.tl

O
H

H

u
o3



%O

,-I

t-
O

GO
0

O_
!

>
0

!

0

O;

0

r_
M

121

<

¢¢1

M

<

D

0
H

I-4

121 00_

mmN_<

0
H

H

c)

r_



..-_,

D_

r.D

i-I

°.

o
H

QO
0

I

u

rl

r,1

I

r_

0

0



O0 u

0 _ZO0
ZZ_OOO_Z_

O0_ZZZ_O0_

v-I

0

OO
0

g_

1

>
0

!

0

O_

o

D 0 _ZO0
Z_OOO_Z_
O0_ZZ_O0_

_ UNN

_ 0 _00o _ zz_ooo_z_
_ _ oo_zz_oo___

_m

H_
r5
H

O0

ZZO
00_

_0_
_0
O0_Z

_ O0

m _ ,, _00

I __ 0

_o_z_>_oo

uU_N_ZNDO00

_':_0_ ____0__0_
...... _0_____0_

__ _ .....................

II I



o_

o
i°

0o
o

o_

I

0
Z
I

o

_0000000000000000
0000000000000000

__0__0_

I

<

-___0_0_

_0000000000000000
0000000000000000

___O__

O

_ .m_m_o_m_m__
O____

OD

<

F..*1

,-I
,<

(,v,)
I

H

D
ca

r..n

r.,..1

r-,
E--, [.z..1

r.9

I-4

[..,.1

IZ

C_

H

_00000000000000 O0

00000000000000 O0

__0__0 _

I

<

.___0_0_ _
O_OOH_O_O_ _

_00000000000000000
00000000000000000

__0___

I

<

._0____
O_O0_HHO__

_n

_ ..[-:.1
E-, E_

a:::r..,..1

[.-t

0 r_ _ _:_ _

_1 _ _ o_ _ _r-;_ 0

0 N

o
_, _ H [-, r.Z.IHF..,.I_::D

m m _ _:>mmm<



@

LF)
,-I

u

r_

_I _
°0

r-I
00

Oh
Oh

I

O

I
O

,-I

Oo O O

:_o o o
O

_Z Z Z

< <

xA_q
•< m ,_

121
<_q ,q

0

sO O,--11-4 I-t

D
_l.q _ l"_

r--'m i.---i _ _ i---m

,--I ,--I H ,--I r--I
D

O O
O O _ ,_ 1_

::I:1: N
II II II ,-I

O

O 121 _q
H O I_ I1 II :

0 _ :_

0 0

0 _,_ _ H I--I

I_ 0 0

D

H H H I_

0 u u

P_ U U

N
0 _ c,l

o 0 0 0 Z '-'

u

_q

E_

0 II 03

I_ F_pa

0 _ _ _ ,< _uO
P_ _ o 0 u 00_

0 I_ _

1_,< _ , , _ Z

0 0 ,< < _

1_ _ I_1 _ 0
0 _ 0 U _

<

O I-I _ _

T.

<#

LL

....J

O

.--L
_q

1o

'o

,. -_

C_

_0



,-4

t-I

kD
rH

0

3_
O_

I

m

I

0

0

u

r5

r-i
<

f¢l

D

Z
o
H
[.-t

H

o

A

Z



u_
o°

kO

H

GO

0

O_

!

_>
0

I

o

r_
i:1
o

r_

121

r.tl

<

f¢l
f¢l

<

0
I-t

I--4

r..)

121

0
H
F_

C)
tn
[fl

r_

_00_ _00_ _00_
00_< 00_< 00_<



fq

<

r_
H

o

I

0
Z

I

o
c_

A
0

o
<m

H_
0
H

r_

r-I
<

o'1
I

rt
<

Ul

0
H
[-t

H

o
ul

O0 O0 O0

O0 _ oo _ O0

_00_ _00_ _00_
00_ 00_ 00_<

0
H

H

o
o0
Dfl _00_ _00_ _00_

00_< 00_ 00_



.°

I-I

_o

I--I
H

c0
o

!

I

o

r.,.1
C_
o

c9
i-i
CI

I-i
,<

(YI
(YI

i-i
,<

r.Q

0
i-t
E-t

t-i

r.,-1
CI

O0 _ O0 _ O0

_00_ _00_ _00_
00_ 00_ 00_

0
I-I
E-t

I-i

P-1
CI

E-t

,-1
r_



I/I

,<

,-4

U_

_D

_D

0

O_
I

0

I

o

A
0

u
<m

121

r-.t
<

I

<

D
Ul

_z
0
H

H

u
ul

[-.t

0
I-I

u

[.,.I

[.,.I



k •

_O

C9
<

LO
H

kO

CO
O

O_
O_
I

m
o
z
!

o

o4

C_
O

<X

£9

[9
H

<

e_

,-4

<

D

Z
O
H

D_

e_
D
_n

<<<

00_

oo_o o

mmNm_

oz
I-4

D_
H

C)
_n

Z



_3

r_

LO
H

ee

o0
o

3_
o_
I

0

I

o

0

r.j

H
A

r_

r-I

I

r._

U

0

0
H

O_
H

rD
_o

[fl



•.° •

D_

O

0 _ZO0
Z_GO00__

O0_ZZ_O0_

.,

i-t

o

I

0

I

o

o

0 _00
Z_OOO_Z_

O0_ZZZ_O0_ U_N

,-t

o

_ 0 _ZO0o . _ooo__
_ _ oo_z_oo___

H_

I-.I
121

I

O0

ZZO
00_

_0_
_0
00_

_ _uo _

_ _ O0
O0 __ _

'_ _00

__ 0

__z_ooo

__ _ _0____00

v



o_

[5

u_
°o

%o

o,

co
o

0%
I

>
0

I

o

_0000000000000000

0000000000000000
_el,i,,0°oeo,,,..,

__OH__O_

!

H

.___0_0_
0000000000__

_0000000000000000

0000000000000000

___0__

0 i

<X <

N_
<

<

J
rt
<

r_

X

H

H <

_00000000000000 O0

00000000000000 O0

__0__0 _

I

<

•___0_0_ _

_00_0_0_ _

_00000000000000000
00000000000000000

__0___

I

<

-_0____

_00_0__

o0
D_

0 _ • _ 1_ _1_.



@

Q0

u

o
,o

':o

I

>
0
Z

I

o

r-I

A
Oo o o
_o o o

o

[--t [--t _
mZ Z Z

rn [--t 0

fci k.-t I-..t _rtH H

r.rJ U'_ tD 1_
q

L_ _ _ CO 0'_ 0

O O
O O _1 _ _ I_

II II II rq
0

O _ _
r._ i-40 _ II I1
O E_

,-1 0 _ _ ,-1

O O

O _ _ _
II O O

-q

_ _ _ _, m _.
H H H 1_

-
,--, I

O O O O _ '-"

O II

0 _ _ _ _ _uO

O _ I_

II [.T..] I_ _--I _ ,--" I_

O O _ _ _

0 u

_ _ O
O 0 u u _

o _-i _ _ _ _._

3-

©

C_

h-

a.

• o



L" •

rD

(',I

H

m

i°

o

O_
I

>
0
Z
I

0
o,I

0

<rn

H
Cl

<

P_

I
rq
<

Z
0
t.-.-4

H

U

Cl

_ _00

0 ___

___00_

___u

r_
:E

O0 O0

O0 _ O0

_00_ _00_
00_< 00_



F.z.1
<

oq

0o
o

!

m
o
z

I

o

CI
0

<m

D
Hr_

H
A

rxl

rt
<

rt

Z
0
H

H

u

r.tl
121

bt
Z

0
H

H

u

Cl

F_

F..z.1

F..z..1

_00_
OOm_<

UU_

H_ H_

_00_ _00_
00_< 00_<

UUH_ UU_

v



"." •

_q

r_
t3

c_

c_

H

0

oh

I

o
c_

0

Hr-_

r_

c_
c_

O_

0
H

tD
t_

HH_ _H_ _H_

O0 _ O0 _ O0

_00_ _00_ _00_
00_ 00_ o0_

0
H

H

rj

E_



-.

C_
<

o_

co
o

:h
o_

!

>
0
Z
I

o

<o
[-.t

o
<m

H_

H

e.-I

<

I
.e.-t
,<

D
UI

0
H

[.-t

I--t

o

121

Z

0
I.-t

I-I

C_

r_

_v



Lfl

[D

D_

c_

Z
°° C)

•° J_4

Ix) _-4
o

U
o0

m CI
o_
!

0
Z

o
Z

Q
O

rj _

H

O
I-.t

D4
_ H

[.:1 U

pel
I

_-4

Z



"° •

kD

l:h

IN
I--I

H

o

GI
I

0

I

o

0

r..)

H_
o
k.-I

X

rl

I
r-t

Z
0
I-.t

I.--t

r..)
r/?

121

z

r.tl

00_

0
I-4

I,-I

r..j

F.I-1



t3

el

c_

io

co
o

3h
oh

I

I
o

A
0

t3
H

CO
03

I

tO

u



".°

co

D4

H

0 _00

ZZ_OOO_Z_O0_ZZ_O0_

,--I
,,

0,

co
o

I

>
0
Z

I

o

u

0 _00
Z_OOO_Z_

O0_ZZZ_O0_ U_N

,--I

A D 0 _ZO0

oo zzz oo  

_m

H_
o
H
Cl

_4

¢¢)
I

O0

ZZO
00_

_0_
_0
00_

0 _0 _ _
H _ _00

_ _ O0
O0 __ _

O _0_ _

n0 _00

__ 0

_OZZZZ_OU

UU_ZZZ_O00

_00_0 ____0___
...... _omm__m__om_

m_om_ _ .....................

II I



/

0_

c_

o°

me

GO
O

O_
I

>
O

I

o

CN

_oooooooooooooooo
oooooooooooooooo

__o__o_'_

I

<

'___O_O_
Oooooooooo__

_OOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOO

___O__

_ _ "__O___

N

O_

I

<

m

0

I-t

E-t
r_

121

H <
m

_OOOOOOOOOOOOOO OO

OOOOOOOOOOOOOO OO

__O__O _

I

<

O_OO_O_O_ _

_OOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOO

__O___

I

._O____
O_OO_O__

0 I_ _:_
_ _ _ _ _ 0

t9 C_ C9< O_

o
0 I_ _ "o_

m:>mmm<



[i.1
IIl

o
=4

J=

co

o_
0"1

I

0

I

o

i.-I

Oo o o
_1o o o

o

_Z Z

•of _ ¢f

0
mH H _

rim M
_Cl 1::1

LIT kD l'_ CO O_ O
i--I _ I-,1 1-1 i--I

O O

Z _ m
::_ N L"q

II II II
O

rd'j H O _ II II
0 _ :_

O _ _

O O

0 H H

I--I

f"l

r'¢'l

O
a....

".0 •

@

k9

6-

a.
k.)

21



,--I

L_

0"1
o
,°

(3D
0

O_
I

m
o

I

o

A
0

[.)
_m

0

Cl

X

<

I

<

0
I-.-t

H

r_

[...t

_J

X

0

I-4

C)

[xl

_<<<<00 O0 _ O0

_00_ _00_
O0_m_ OOm_

OO_ OU_



C9
,<

o
t'-
°°

c0
o

o_
!

>
0
Z
I

o

0

<m

I-.t
Cl

X

<

¢,,3
¢n

J
r-t
<

m
r_

0
H

H

0

:z
0
H
F,

H

rO
r.n
F..fl
Cl

Z

X
r_

_00_
00_<

_00_ _00_
00_< 00_



[.9
<
D_

o :Z
°° 0

°" _.4

o Od
0
£0

o_

!

>
0
Z
I

o E_
Z

r..)

o

l:k

eq

O0 O0 O0

O0 _ O0 _ O0

_00_ _00_ _00_
O0_m< OOmm< 00_<

_00_ _00_ _o0_
00_< 00_< 00_



-.

[3

o
H

co
o

o_
o'1

!

0
Z

!

o
@,1

0

Hr_
r_
H

X

i-t

pel
1

D
r_

0
H

H

0
(n

C_

X

0
I-4

H

0

V



F..fl
L9

D.i

¢0
o

,°

_0
o

o_
!

0

I
o

0

F--I
121

fel
f¢l

0
H

H

c)
r_

0
I-I

E_

H

L)
o3

n

Z

_q



-.° •

o
H

H

o

I

0
Z

I

o

0

r_

121

_4

f¢l
t"l

I
I-t

0
H

I--I

u

0
H

I--I

0
cr_

r.Q

EQ



[9

M
0

t'-

Qa

O3

0

O_
I

0

I

0
o4

C_
0

H_

H

_4

r-t

P'3
I

c)

O

121

0
H

u
o9

rT1



". •

co

tO

0 _ZO0
ZZ_OOO_Z_

O0_ZZZ_O0_ _NN

t_
0
,.

p-

,°

co
o

0_
I

m
o

I

o

cN
cn

u

o _oo

oo_zZ_oo_ UNN

5fl
A _ _ZO0
0 _ Z_OOO_Z_

_ _ O0_Z_O0_

_m

H_
r5
H
121

I

m

O0

_ZO
OOX

_0_
_0
00_

m_ mm
_ <<moO

_ _ O0
O0 X_ _

0 _0_ _

'' _00

__ 0

_ZmZZZZ_

UO_ZZZ_DO00



"7 •

o%

c,l
o

t-

o°
Q0

o

!

:>
0

I

o
f'4

_0000000000000000
0000000000000000

I

<

_0000000000000000
0000000000000000

___0__

N_

<

D

r_

H

H
r_

r_

_00000000000000 O0
00000000000000 O0

_,,.,,,o,o.,.o, o,

__0__0 _

I

.___0_0_ _
_00_0_0_ _

_00000000000000000

00000000000000000

__0___

!

<

._0____
0_00_0__

£0

_ __:

_: C_ _ _:0_ r..,.]

0 rn Z; _:_ _o0

_ _ _ _ _r.-,_ 0

0 [9 [9< 0,_
:D £--, _ [--,_r.,.l_H

rO [.9 _.

0 _ _ _ _ _r.,.]_



c0

u

00
c)

ch
!

b,
0
Z

I

o

f.zl

Oo o o
XO o o

o

_ Z Z

('_ I-.t I-.t _,-ll-I I'_

0 0
0 0 _ _ _ I_

:I:I: N N
II II II t-I

0

0 _
03 I--I 0 _ II II
0 _

<

0 0

0 _ _ _u _ _ r.a0
_l 0 0

D

H H H

i_ _ o o

0 II
II II 0 Z

0 _ _ _ _ _UO
_ 0 0 U 0_
0 _ _

D

0 0 _ _ _

o _ _

m

.M

_4 7
°

_d

"° •

-q

@

b-.
b

C5

,.0

• °



"° •

,-4

IX)
(N
,o

o%
u_

o

o%

I

>
0
Z

I

o
c_

0

<m

H
121

_4

<

I"1
f¢l

D

5

0
H
[-.t

H

r..)

z

X

X

_ _00

Ooo <<<<

_ 00_

O0 O0

HH_ HH_

O0 _ O0

_00_ _00_
00_< 00_<



-o •

v

(N

C9
,<

o0

io

o'_
I/)

H

co
o

o',.
!

:>
O
Z

I

o
e,i

ca

ro
,<r.n

H [.,.,
r.9
H
Cl

::4
[.z.]

,<

f,..)

I
I--I

:D
r_

O
H

ID...
H
e::
ro
(n

c_

E-,
:Z

,-3

:Z
O
H
[-,

H

ro

C_

[-,
:Z

m:

_00_
00_

_00_ _00_
00_ 00_



¢,I

[9

co
(N

o_

u_
o°

(x)
o

0_

I

>
0
Z
!

o
iN

0
<X

r_
I-t

<

f¢l

r-I
<

5

0

H

u

Z

0

H

u
_n

Z

L'I

O0



r.9
,<

GO
(-_
oo

u'_

co
o

o"%
I

>
0

I

o

(N

0

u

H
121

r_

<

D
r/l

5

_z
O
H

H

rj

121

E-t
_Z

O0 O0 O0

HH_ HH_ HH_

O0 _ O0 _ O0

_00_ _00_ _00_

UU_ UU_ UU_

:z
0
H
[-,

H
e::
ro
r.n

c_



". •

C9
,<

co
(N

,0

i.n

(x)
o

o_
!

m
o
:z

I

o
cN

C_
0

[-,

r.)

r_

r-.t
<

pel

D

0

[-.t

H

C)
r_
r.fl

[--t
Z

X

0
I-4

p_

£)



".- •

_D

L9
<

H

o'_

o0
o

!

m
o

!
o

0

H_
L_

<

D
01

0
I-.I
F_

0

_00

00_

0
H

I-4

c)
tn

[fl
_a



C'-

Go

(N
o,

o_
u_
oo

OD

0

O_
I

0
Z
I

o

(N

A
0

U

0

A

r,1

I
,-4

<

rn

U



Ix)

0
<

o

0 _ZO0

O0_ZZ_O0_

o_

o

0_
I

>
0

I

o

D

o

0 _ZO0

O0_Z_O0_ UN_

,-I

o

0 _ O0
Z_O00__

_ _ O0_Z_Z_O0__ UNN

mm

H_
0

121

r-I

I
r-4

D

O0

ZZO
00_

_0_
_0
00_

OZ _0_ _

_ _ O0
O0 __ _

_, _00

__ 0

UU_ZZZZ_O_



O_

L9

(x)
04
oo

o_

in
H

co
o

9_
o_
I

m
o

I

o
¢q

_0000000000000000
0000000000000000

__0__0_

!

.___0_0_

0000000000__

_0000000000000000
0000000000000000

___0__

0 ,

_ .__0___
0____

OD

)4

I

<

(n

_n
o_

D_
D_

[9

D_

H

[D

O_

H

D_

Cn

_00000000000000 O0
00000000000000 O0

_,,,...,,,.,,,, .,

__0__0 _

I

0_00_0_0_ _

_00000000000000000
00000000000000000

__0___

!

<

._0____

0_00_0__

0 _

. E_ o_ _ ,-3_F.zl 0

[9 _ r_ 0,_

o___ _ . _<_z_ .
o_ _

_:_rnrnrn_



o

o

u
t_

IQ

c_
o
H

I

O

I

o

,-I

F-fl
121
Oo o o
_:o o o

o

MA

rt

rn_ 0

1"'11-4 I-'t _r"l I-'t H

0 0
0 0 r.s.l _ 1_ i_
Z Z _ r.l.1 r.l.1 ,-,

II II II ,-I
O

H O I_I
_-I O I_ II II':

0 _ _I

I_ O 0 _-1
D

O _ _ _
_i O O

_J

H

...9
c#

r< nn

I

%

f

o_

L9

h-
b

V

Io

(5

• o



".° •

,-I

[fl

H

t_
o
H

o

v i'

0

I

o

[fl

o

U

L_
H

[fl

0
H

H

o

F_

[fl

[fl

[fl



(%]

[.9

%o

M
0

0

I
>
0
Z
l

o
c_

0
<X

_m

r_
i-i
121

r.tl

r.-t

¢¢1

r...t

m

0
H

I--4

r_

121

[--4
_Z

X

O0 _ O0 _ O0

_00_ _00_ _00_
00_< 00_ 00_<

:Z
0

C_
r_
[m
C_

m:

,-1
[.Q

_00_ _00_ _00_



C9

°° 0

H
o

o
C_
_n

I

>
0

I

o

(N

0

_m

D

[-.t

o

H

e_
D

[zl

E_



C9

%0

Io

o%
o
H

o'%
o

O_
o'%

!

>
0
:z

!

o

Cl

o

L)
,_fn

CO
1'-4
C_

)4

,<

t,1
I

,-4

tn

0

F_

H

L)
tn

F_

0
1"-4
F_

1"-4

o
£0
[.fl
C_



_o

eel
o

0_
o

!

>
0

!

o
o,1

0

0

M
121

0
H

H

r..)

[-.t

0
H

H

L;

Z



°.

kO

[D

kO

,0

o
,o

o_
o

o_

I

m
o

I

o
iN

O

C9
H

_4

<

D

O
H

¢h
H

c)
50

OO_

iN

<

<

c)

<

O

¢h
H

c)
_n



I.O

H

o
e0

0_
o

I

>
O

I

o

Cl

D
H_
(.9
I-4
Cl

:xl

,<

)

I
le-I
<

D

F-v-1

0
1"-4

t--I

LP



v

co u

0 _ZO0

O0_ZZZ_O0_ UN_

kO

,°

o
,,

o

I

0
Z
I

o

u

0 _ZO0

_Z_OOO_Z_O0_ZZ_O0_

,--I

u

A _ 0 _ZO0o

_m

H_

H
121

rt

r¢l
I

O0

_ZO
00_
HH

_0_
_0
00_

m_ mm0 _0 _ _
H _ MM_O0

_ _ O0
H O0 __ HH

0 _0_ HH

,, _00

_HHH_ 0

_0 _OO

OU_ZZZ_O00

...... ____m__o_
__ _ .....................
__ _0o_____o_

II I



(;%

%o

el

o

0

:;%

0

I

o

D_

_0000000000000000
0000000000000000

__O_M_O_

I

.___O_M_O_
0000000000__

_0000000000000000

0000000000000000

___0__

0 ,

M

I

r_

r_

H

r_

121

_4
H <

_00000000000000 O0
00000000000000 O0

__0__0 _

I

.___0_0_ _
0_00_0_0_ _

_00000000000000000

00000000000000000

__0___

!

<

"_0____
0_00_0__

0 _

0 _ X_
_ _ _ _ _ 0

o__ _ _ _ _=z_Q
0 _ _ "_ _ _.

_555t

N
_>mmm<



o

r.l.l
ii1

o

,o

(_1
(N

0"l

oh
0_

I

>
0

I
o

Cl
Oo o o
_o o o

o

mZ Z _

I'¢H"4 H _r"l I-t H

D

0 0
0 0 _ _ _
Z Z h_ _ r_

II II II H

0

H 0 CI _
I-I 0 I_ II I1'

0 _

0 H H

, 0 0

U

f..v.l

Z Z Z _ _
H H H

0 o o

0 _ r,l

0 _ _-"

0 II

I-.t
0 II r_
U II II 0

C_ _ f..v-tm

0 _ :_ _ _ ZOO
_ 0 0 O 0_
0 _ _

It _ _ ,-4 _ _
• _

0 0 ,< ,< _

0 o

CI CI _ 0
0 0 Z

<

"'"0_ 0 i--I _ ¢_ _1_

_q

_a

I
_3

%

I

@
r

b

k_
I-

<

eei_ ;

• °



o

o

(%1
oo

0_
o

o%

!

>
0

!

o
c_
D_
C_
0

<,.a

I.-t

_4

r-i
<

' I

<

D

0
H

I.-t

0

r_
121

_Z

r_



0
<
D_

o

0
,°

H

0

I

0
Z
I

o

IN

0

0

H_

H

X

<

M

I

cD

Z
0
H

D_

O_
0
tD
r_

Z
o

D_
l-w
0_
tD
t_
r_ _00_

00_

OO_

_Z

_00_ _00_
00_< 00_<



-.°_

o
o

ol

o

D_
0'_

I

0

!

o

Isl
0

121

0
H

H

u

_Z

O0 _ O0 _ O0

_00_ _00_ _00_
00_ 00_ 00_

o
H

I--I

u
ol

F_

r.fl



_D
<
D_

o
o
H

H

0_

o

o_
I

0

I

o
o,1

Cl
0

r5

121

H

On
r"l

<

D

O
H

I-t

r_

[-.t

:z
0
H

I--I
e_
c)

c_



-° •

D_
L9

o
o
°°

03

0

O_
I

0
Z

I

o

0

<m

r_

r,,l
r¢l

r-!
<

_z
0
I.--I
[-t

I--t

o
U?

[.-t
_z

Z
0

I--I

o
r_
[..fl

Z

Z



kO

t9

o
o
°,

cq
+o

o_
o

oh

o_
I

::>
0

I

o

0

r..)

o
I.M

_4

r-t
<

f¢l
o'1

I

0
H

in+
H

0_
D
to

D_

tj
tn



".° •

1"-

o
o

,+

o,I

0_
o

0"1

I

0

!

o

0

r..)

_4
r_tl

r-i

pel

I
r-i
<

r.)

0

A

,,....,,,.,.,.,.,,.,.,.,°..,._+,°_o,°,°,+,,°.

0
I-I

H

rj

i:1

Z



•.° •

co

£D
[D

o _00

O0_ZZZ_O0_ UNN

o
o

oh

o

I

>
0

I

o

o

0 _ZO0
_O00_Z_

< O0_ZZ_O0_

,-4

:_: (j

D 0 _00

O0_ZZZ_O0_ U_N

0
_m

H_
r_
H
121

<

t¢1
I

<

D

O0

_0
00_

H_O_
_0
00_

_ oO

_ _ O0
O0 _H_ H_

U _O_D_ _H
_ _U__
'_ _00

<__H 0

ZZ_ZZZZ_

OO_ZZZZDO00

__ _ _o0____oo

H 00_ _ _

_h_ _°°__ "__ooO U __00 _

_ZO_O_<O____

_ _ _ _00___



•- %

0%

o
o
H

¢q
H

o_
o

0%

I

>
0

I

o

_OOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOO

__O__O_

!

"H__O_O_
OOOOOOOOOO_H__

_OOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOO

___O__

O i

H_

I

<

D
_n

_n

D_

[9

H

L9

X

_OOOOOOOOOOOOOO OO
OOOOOOOOOOOOOO OO

__O__O _

!

<

.___O_O_ _
O_O0_OHO_ _

_OOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOO

__O___

I

<

._O____

O_OO_O_H_

_ ..
D

0 _

O
_ _ _ _ _ O

0 _ _ _

_ H _ _ _H_



"7 •

t_
t_
Lf_

C_

GO

io

_O

mo

0_

0_
0_

I

I

o

Oo o o
_o o o

o

F4 F_ F4

mF_ _ O

O"l I--I I--t

,r50
r.t i-.t H

r.fll.r_ _ p-

Ln kid _ OO O_ O

U) O O
O O [_ _ _

:_ N N
I1 II II

0

H 0 I_
0") a 0 I_ II II
O F_ _"

O _ _

I_ 0 0

0 _ _ H
_l 0 0

I--I S I'-I

O O

O
L)

[--t
O

_ _ _ _ o
0 0 0 0 _ ,I,

II

0 II m
O II II O

0 _ _ _: _ _OO
_ O O O O0_
0 _ 1:14

II [-_.] [_ rl M ,---,

l_ _ _ , , _

0 0 _ _ H

[--t

,--, _

",a

d

u..

t

.,,,1

r4

l _/_-- !

b-

kb

k9

F.
b

I



,-I

<

Lq

_0

,°

o',
o

I

>

I

o
o,]

Cl
0

r..)

M
121

<

<

D

H
[-t

I-t

O

121

[--t

[.=l

X

0 _<__

000 00_<

_z
[.fl

HH_ HH_

O0 m O0

_00_ _00_



ol

L9
<

ol

°,

_o

,°

o_
o

o_
I

>
0
Z
!

o

0

t.-.t

c_

I
r-t

m

o
H

o
_n

F_

Z
0
H

F_

l-4

n_
L)
01

F_
Z

X

_00_
O0_m<

OO_

_00_ _00_
00_< OOm_<



_q

f-z1

H

_O

H

0'_
o

I

:>
O

!
o

f.r.1

O

C_

H_
rD
I-I

t-I
,<

_q

t-I
,<

CO

Z
O
I.-I

D_
t-I

r.:l

z
f.r.l

O0 OO OO
NM_ HN_m MHOO_

OO _ OO _ OO

_OOB _OOB _OOB
OO_ 00_ OO_

0
I-I

r_

r.:l

_z

_00_ _00_ _OO_

OO_ OO_ OO_



%. •

C_

°°

_D
C_

H

o

I

0

I

o
o,1

H
121

o'1
o'1

I

0
H

H

,-1

0
H

I,-.I

fJ

A

v



u_

[.Q
[9
<

(N
LU

kO

,o

o_
0

o'_
I

0

I

o
f_

0[.
r..)

<m

r_
H

121

<

D

0
H
E-t

I--4

U

Cl

IZ

:Z
0
H

a.,
I-.4
e::
ro
r.n

Z

X

_00 _00 HHO0
___ 00____ 00____ O0
UUUUU_UUUOUU__UUUUUUUU_UUU_UUUUUUUUUUOUO_

O0 O0 O0
HH_m HH_ HH_

HHMM HHMQ HHM_

00 _ 00 _ O0

_00_ _00_ _00
00_< O0_m< 00_



".- •

kO

LI_

kD
IN

0

0"1

I

>
0

1

o

Q

r_

121

<

D

o
I--t

H

r..)

r_

00_

Z
0
H

c)



p-

[fl
C9

o_
u_
I,

_0

(N
.°

o%
o

oh
o_
I

>
O

I

o

C_
O

L)
<on

H_
t9

C_

oh
03

I

r_

u

L0

C_

[.,.I



C_

U
0 _00

O0_ZZ_O0_ U_N

_D

,°

o 0 _ O0
Z_O00__

u

I

m
o
z

!

o

_ 0 _00o _ =z_ooo._=_
_ _ oo_z_oo_

H_
r3
I-t

r_

<

fcl
f¢l

I
r-t
<

D

O0

_0
00_

_0_
_0
00_

_ _ O0
O0 __ _

_ _00

__ 0

00_0 __0__0__0_
...... __H____O_

_m_ _ .....................

II I

U

IIIIII_



O_

C5

cq
u_

ko
(N
,e

cn

o

i

0
Z

I

0
(",i

_0000000000000000
0000000000000000

__0__0_

I

,___0_0_

0000000000__

_0000000000000000
0000000000000000

___0__

0 ,

H_

OD

r_
:xl

I-I

¢¢1
I

r-I
<

m
r_

5

ra.1
0

H

0

I::1

_00000000000000 O0
00000000000000 O0

__0__0 _

I

<

•___0_0_ _

0_00_0_0_ _

_00000000000000000
00000000000000000

__0___

I

<

._0____

0_00_0__

O_

0 _

0 _ X_
_ [-4 e_ _ _ 0

0 _ ol I_ _F..v.l_



-.° •

o.'_

t_
co
G0

ol
ol

0_

o
.-i

0_
0_

I

0
Z

I

o

[fl

Oo o o
_;o o o

o

[.-t _ [.-i
r_Z _ :z

mH H _

r-tI-t I-t
_ 121

D

i._ _o P-- co 0_ o

F_

u_ 0 0
0 0 _ _ IZ

::_ N N
II II II

0

0 CI
i-i 0 1_ II II

D

0 _

0 _ _

0 U_ Z
0 0

0 _ _ _
, 0 0

Z Z Z _ _ rn
H H H

0 _ e_
O _ _ _ Z 0

0 0 0 0 Z _-_

0 II m
0 , , 0

I_ . _ ._m

0 _ _: _ _ _00
_ 0 0 u OU_(_
0 _ _

0 0 _ _l H

H 0 r.J
Cl 0

0 0

,-_ [..fl
0 ,-I _ _ _,1

o_ ,-1 _ ,-_ ,-I ,-I [.7-]
r_

0

I

.az

kJ

<
%

Q_

i

_K



E)
O,l

Lr_

0
H

O_
I

:>
0
Z

o

0

r_
I--4

r_

r-.!

Z
0
H
[--t

H

o

121

_Z

O0 O0 O0
H_ HH_ _0

HH_ HH_ HH_

O0 _ O0 _ O0
__ __ _oo_

_00_ _00_ _00_

O0_M O0_M O0_M

r._

_ _oo

H _H_HH_

__00
H ____

_ 00_

O0 O0
HH_ HH_m

O0 _ O0

_00_ _00_
00_ 00_



L_

_D
O,i

O_

H

o

o_
I

0

I

o

[1.1
Cl
0

r..)

1'-4
121

r.-t

o3
f¢l

I
rt

D

0
H
[-4

L)

121

_Z

O0 _ O0 _ O0

_00_ _00_ _00_
00_< 00_< 00_

0
H

H

0
In
[fl

O0 O0 O0
___ 00____ 00____ 00_

O0 O0 O0

HH_ HH_ HH_

O0 _ O0 _ O0

_oo_ _00_ _00_
00_< 00_< OOm_<

V



• .° •

c_
<

to
c_
oo

L_

0

I

0
Z

I

o
c_

0

<ca

r_
I-.-t

_4

<

fcl

<

0
H

H

o

Z
r_
Z

0
H

H

o
tJ3

I'T1

_00_ _00_ _00_
00_ 00_ 00_



k.

[D

kO
Ol
,o

u]
°o

o

o_
o_
i
>
O

I

o
cq
[fl

O

U

H_
[D

03

,-4

D

O
I-4

[3

O0 _ O0 _ O0

_OO_ _OO_ _OO_

OO_ OO_ OU_

0
I-i

i-i

0



I/I

rm
c9
<

%.O

H

o_
i.n

o
,.-I

o_
I

0

I
o

Cl
0

u

r5
H
121

rt
<

r¢l
o-1

<

D

O
H
[--t

H

u
ul

121

_z

:Z
0
H

I--I

u
r.n
[.z]
Cl

:Z



r.5

_o

H

Oh
U'_

0

Oh
Oh

I

>
0
Z

I

o

0

u

I.--I
121

r-t

rl
<

0
H

H

c)

121

Z

Z

00_

0
H

I--I
r_
r_



L"

[9

LD

C_
ol

o_
tn
oo

o

_n
o_
I

>
0
Z
I

o

A
0

<ca

0
H
121

<

f¢l
I

r-t
<

D

C)

r_

A

:z
0
H
[-,

H

U
0']
f.z]

[-,
:Z

,-3



oo

C9

0 _00

_Z_O00__
_ UNN

1,0
('Xl

ol
Lf)

o
H

OI
I

:>
0
Z

I

o
(Xl

O

0 _00
ZZ_OOO_Z_

O0_ZZ_O0_

,-I

_ 0 _ZO0
0 _ ZZ_OOO_Z_

_m

H_

H
(zl

f'l

D
r_

O0

_0
00_

H_O_
_HO
00_

', _00

<__ 0

0 o_o_ ___mom_o__o_
...... _m__m__o_m

__ _ .....................

II !

IIIIII

V



D_

ko
(N
Jl

I/I
Io

o
,-4

o_
I

m
o
z
I

o

_ooooooo0oooooooo
oooooooooooooooo

__o__o_

!

<

.___0_0_
0000000000__

_0000000000000000
0000000000000000

___0__

0 l

_ .__o___

_ 0____

fel
0")

I

r_

r_

H

0

121

I-4

_00000000000000 O0
00000000000000 O0

__0__0 _

I

•___0_0_ _

0_00_0_0_ _

_00000000000000000
00000000000000000

__0___

!

<

._0____

0_00_0__

_n

[-_

e_ 0 IZ _:_
[.z] . _ e_ _ _[_ 0

[9 0 LO_ 0_:

0

o 0 0 • _ _O_ r_r_ •

fT. r.



@

t..0
o

r_

i--I
o,1

,a

ot
o

H

-I
.--4

I

O

I

o
o.1

i-t

Oo o o
_:o o o

o

_Z _ Z

,-I

m_ o
mH H ,._

UIu'_ tD t_

00 O O
O O _ _ i_ I_

m_: N N
II II II _-I

0

0 I_ _ ."
_ 0 i_ II II

0 _

O O

12) H H
_u

0 U

[-; _ _ _ ,-3 ,--1

0 0 0 0 Iz _

U II

0 II

0 _ _: _ _ _UO
F_ 0 0 U 0_
0 _ _

O O ,_ _ _

o
o ,-I _ ¢,_ _,

<_

"1

Io

(3

t

_, ,

N



,-I

[9

O_

cq
O

,-4

0_
I

I
o

(N

O

L9
H

r_

_n

o
H

H

_n

D_

0
I-I

I--t
0_
tD

O0 _ O0



cq

L9
<
0_

%0

c_

cq
o

D_
O_
I

m
o

I

o

¢'4
[fl
C_
O

O

L0
H

)4

<

03

m
_n

O
H

F_
D_
H

L)

[fl

O
H

H

L)
In

_OO_ _OO_ _OO_

v



-o_

0

c_
o

r_

D_
o_
!

0

!

o

0

HD_

H

CO

0
H

H

u

O0 _ O0 _ O0

_00_ _00_ _00_
oomm_ oomm_ oomm_

0
I-I

O4
I.-I

U

[.-,



'- •

r_

D_

LD

H

o
H

0'_
1

0

I

o
t"Xl

0

r..)

H
121

¢"1

0
I.-t
[.-t

H

0

r_

[--t

H

H

o
r._

v



•.. "..

I.N

kO
f_

0

,-q

I

0

I

o

0

L)

121

r_

O3

I

0
H
[-t

I-.t

u

121

[-.t

0
I-4

¢h

U

O0 O0 O0

O0 _ O0 _ O0

_00_ _00_ _00
00_ 00_< 00_

OO_ OU_ OO_
_ _ _ _ ._



".° '.h

'.o

[/.1
r.9

%0
('N

H

o
_o

,-I
,-I

0_
I

:>
0
:Z

!

o
(%1

[.,-1
Cl

o

0

,.-1_

H [.,..,
tO
I-I
Cl

[..fl

,-I

,<

t'_
t_

I
,.-I
,<

tn

lZ
0
H

H

o
r.n
r.z.1
ci

E.-,
:Z
[/.1

r..,.l
,._1
r..,..1

00_

0
H
E_

H

0



b-

[9

kO

Cq
eo

(N
0

r-_

I

m
o
z

!

o

u

,-4

e_
_q

<

D
in

,-1
0
_>



".* •

03

F_
_D
<

D 0 _00
ZZ_OOO_Z_

O0_Z_Z_O0_

_O

0

,-I
r-I

I

0

I

o
cN

u

O _OO
ZZ_OOO_Z_

O0_ZZZ_O0_

rl

u

_ O _ZOOo _ zz_ooo_z_
_ _ oo_z_oo_

_m

H_
r5
H
121

e-t

on
r¢l

I
e-t
<

OO

ZZO
OO_

_0_
_0
00_

m_ mmO _O _ _

_ _ O0
O0 __ _

_ _OO

_<__ O

_O__OU

_-_ O4C_IO4CqD, lCN _-_



"2 •

_D
(N
le

CN
O
oJ

r4
,-4

o_
o_
I

0

!

0

_OOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOO

__O__O_

!

<

"___O_O_
OOOOOOOOOO__M

_OOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOO

___O__

O i

H_
Z_
OD

<

D_

,H

t,1
t_

I
,H

D
O1

tn

[fl

X

r_

<
H

[.-t

r_

1--t <
_a

_OOOOOOOOOOOOOO OO

OOOOOOOOOOOOOO OO

__O__O _

•___O_O_ _

_OO_O_O_ _

_OOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOO

__O___

<

._O____
_OO_O__

U_

[fl _ [fix

O_ 0 _ :XO_
_ [--4 c_ [-, ,--3_ 0

O_ rO r.D rO,_ 0,_

r_ r5
0 _ " e_ _ _ -

ml>mmm,_



r'-

r-

r_

_D

o.

,-I
e.

0
rH

O_
O_

I

0

!
o

,-I

Oo o o
:_o o o

o

m:_ :z Z

¢',')I-I I-t _,-11-4 I.-t
,_Q 121

r.fl LI_ rio P-

_ t.D 1_ CO I_ 0 _
r-t r'-t r-t r'-I r't (%1

0 0
0 0 _ ,_ _

=I:I: N N
II I1 II ,-I

0

r.J] I-_ 0 I_ II II
0 _

r._ _ r._ r_
0 ;_ :_

0 _ _ _ _r_ _ m m

_ [--t

._ _ _ _ ;-1 _ H

0 _ et

0 0 0 0 _ "_

n _ 0

r_ u i_ i_

0 _ _: _ _ _C_O

0 _ _

II _ _ _1 Dl ,--, 1_1

0 0 _ _ _

_ [.-t 0
0 0 r_ c_ _

O]

",4

,¢,

k.

I

q._

v_

Vl

(_

L
i



,-I

o_
f_

%.o
,-I

o
,-I

o_
|

>
0
Z

!

o

0
<X

o

H_
r5
H
121

_4

f¢l
fel

I

<

D

O
H

H

O

Cl

Z



ol

[.9

(N

%0
,-4

O

O_
!

m
0
Z
I

o

cq
[fl

r..)
<m

r_

121

1,4

D

I-t

[-4

I-'4

r..)

121

r_
X

O
H

H

[J

f_
C_

_OO_ _OO_ _OO_



L9

(11

04

%1)

o
,-4

o_
!

O

I
o

(%1

L9
H

,-4

¢¢I

,-4

0_

O
H

H

L_
_n

C_

O0 _ O0 _ O0

_OO_ _OO_ _oo_
OO_< OO_< OO_<

o
H

H



C9

o_
c,l
i°

I,D
,-t
o,

o
,-I

o'%
I

0
Z
I

o
¢q

0

H
A

<

o'1
I

i-I

r_

Z
0
H

D_
H

e_
c)

H
[-,

H

rj
o'J
F.z.]
Cl

[.z.]



I/I

O_
c_

o

3_
o_
I

>

!

0
c_

0

u

H_
t_

<

D
t_

0
H

t_

Z
0

k-4

t)

Q



4D

C9

0_
c,l

oo

i--I
i.

o
,-4

9_

1

>
0

I

o
f,,1

[.,.]
Cl
0

t_

H_
0
i-I
Cl

,-I

,<

I
,-I

cn

:z
o
H

I--I

f.n
[m
C_

[--t
:Z

r_

oo_

uu_u u

0
H

H

£)



t--

[9
<

o_
cq
oo

kO

oo

o

o_
I

0
:Z

!

o
c'4

0

rj

r_
I-4
A

r.-t

r¢l
M

I
r-.t

D
r_

o

A

0
k-4

H

u
o_

[-,
:z.

,-1



• ° •

co

[3

0_

,°

H

0

0_
I

0

!

o

0 _00
ZZ_OOO_Z_
O0_ZZZ_O0_

O_N

O

0 _00
_000__

_ 0 _ZO0
0 _ ZZ_OOO_Z_

_ _ O0_ZZZ_O0_

_m

H_

I-.t
121

I

O0

ZZO
OO_
H_

H_O_
_0
O0_Z

_ _ OO
H OO _H_ H_

U _O_ _

'' _OO

__HH 0

...... _o___m__o_
_om_ _ .....................
__ _O__m___o_

II I

[-fl _I_Lr_,.DC0_U ") f--fl c0LnOO00kD["_l_'_0_OLn_-I_,-IOl_--I_-IOO

0 __

_'_ OOOOOOOO U

oo_ _ _o _
_ o
OOmOmo_

HH_H_H _
_ +_ __0 +_00_ _ _

O _ O __00 _

oo_ _ _ _ _oooooo o
_ _ _ _mmm ...... oo.
,,_o_o_oooooo_oIIIIII



o_

(N
Io

%0
,-4
H

o

!

0

_0000000000000000
0000000000000000

__0__0_

I

<

'___0_0_

0000000000__

_0000000000000000

0000000000000000
0 _ .............. . •

___0__

0

0____

r.tl

r--i

o3
o,1

I

D

[-t

_5

r_

H

l:k

_00000000000000 O0
O00OO000000000 O0

__0__0 _

I

.___0_0_ _
0_00_0_0_ _

_00000000000000000
00000000000000000

__0___

I

._0____
0_00_0__

_n

_ _ e_ _ _ 0

o •r_ r5 _
0 _ _ _ _ _

_1 _._ I--I _ _.._1I--'1 _-_ _._1 _.._ _



"2 •.

O-

oh

Ill

u

¢¢1
,°

o
o,I

o
,-I

!

O

I

o
o,1

i-4

Oo o o
_o o o

o

[.-t [.-t _
mZ Z Z

r-t

mH _

e-IH H
_Cl Cl

D
r./_l.l'l tO _

kO _ GO 0'_ 0
,--I ,.-I ,-I ,--I ,-I

0 0
0 0 r..,.l _ _

=1:1:: m N
II II II

0

0 1:1 ,-1
H O 04 , ,

0 _

co _
0 0

0 _ _ H
II 0 0

H H H I_

O _ _1
U _ _ _ _ O

0 0 0 0 Z _-_

O II r_
U Jl It O

O _ 3: _ _ _UO
_ O O U O_
O 1:14 _

m m _ m
0 0 < < H

oo
N _: r_ m

Et

_ r-tl
o _ (N rn _ _

m

L_

I

kq

a.
k3
i...- •

,o_
£b

N
Ix.

°

i-

f..



[.9
<

rq

o

,o

o

o_
!

0
Z

I

o
c_

r..)
<m

r_
I-4

<

D

Z
0
I--4

I.-I

r.)
O3

[.-t



L" •

59

p.
e,1
H

o

ol

o

o_
!

>
0

!

o

c_

C_
0

0

H
121

e--i

o'1

_z
0
t-.t

I-4

o

r.tl
121

oz

l-4

e_
L_

_oo_ _oo_ _oo_



¢vl

o

H

o
,-I

0"1

I

0

I
o

Cl
0

u

Hr_

121

r-t

0"1

I
r.-t

<

D

0
H

H

r.)

121

_z

H_ HH_ HH_

O0 _ O0 _ O0

_00_ _00_ _00_
00_ 00_ 00_

0
H

H

U

_00_ _00_ _00_



_D

D_

p..

o

H

o

I

0

I

o
c_

r..)

r_
H

121

e-t

M

_Z
0
I-t

I.-t

121

Z

0
I-I

D.,
I-I

C_
r.D

Z



C5

,o

o
(N
o0

o
,.-I

0"_
o'%

I

0

I

o
(N

C_
0

u
<m

[5
H

r_

e--t

D

o
I--t

H

u
r.Q

Z

O0 _ 00_

_00_ _00
00_< OOUU_

uu_ uu_ u

_u _0 0

0
H

H

u
0_

Z

O0 O0 O0

O0 _ O0 _ O0

_00_ _00_ _00
00_< 00_< 00_



L' •

L0
<

p-
t,%
o,

o
(N
,o

o

0_
0_
!
m
O

!

o
ol

H_
L9
H

,-4

0%

,-4

01

O
H

L)

C_

F_

[fl

[fl

UUZZ

XX

O0_N_

O
H

H

L)
[/I

[fl

OO OO

O0 _ O0

_OO_ _OO_

OO_m< OO_

__ __ •



t-

C9

p-

oo

o

(,q
Io

o
,-4

.0_
o_
I

0
Z
I

o

U
<ca

I--.t
121

_4

pel

I
i-t

D

o

_5

[-.t

[-.t

O
H

H

O
_n

r_



QO

lal

o

0 _ZO0
ZZ_OOO_Z_
O0_ZZZ_O0_

_o
H

o
ol

°°

o
r-I

O_
O_

I
>
0
Z

I
o
cq

O

0 _ZO0
ZZ_OOO_Z_

O0_Z_O0_ ONN

=I: O

A _ 0 _ZO0

O0_ZZZ_O0__ U_N

_m

H_

I.-t
121

I
r-t

O0

Z_O
00_

_0_
_0
O0_Z

Z m_ m_0 _0 _ _

_ _ O0
O0 __ _

O _0_ _

_, _00

__ 0

0 __

_ u
_ ooOOOOOO

_ o
OOmOmO_

v •

V



L9

t_
H

0
o_
I.

o

I

0
Z

I

_0000000000000000
0000000000000000

ileoo*olloololee

__0__0_

!

°___0_0_
O000000000__M_

_0000000000000000
0000000000000000

0 _ ................
___0__

0

_4

f¢l

I
,r-I

[--t

r_

H

[-t

r,.9

121
r.tl

H

r.r.l

_00000000000000 O0
00000000000000 O0

__0__0 _

I

°___0_0_ _
0_00_0_0_ _

_00000000000000000
00000000000000000

__0___

I

°_0____
0_00_0__

t_

0 _ _
l_l _ e_ F_ _r.fl 0

0

12) "_

I--I



g_

N

I

_q

I

W3

_J

-q



[9

,-4

e_ Z
°° O
O H
o

g H

u
09

m 121
o_

!

>
O
Z
I

o
e_ Z

m X
O

[9
I-.I

0
H

r-tl H

e..t
< B

Z

O0 O0 O0

_ H_ _H_

O0 _ O0 _ O0
__ __ _oo_

_OO_ _OO_ _OO_

BBB_BBBB_H_

uOu <<<<

_ OO_<

_ _H_

O0 _ O0

_OO_ _OO_
00_< OO_<

UUH_ UU_



£9

O4

0
0
o,

o

,-4

_n

0_
I

>
0
Z
!

o
(N

C_
0

r..)
<m

121

rt

r¢l

D

0
1"-4

I-t

o

121

[.-t

:z
0
I-I

I-4

C_

[.z]
C_

_00_ _00_ _00_
OOmm< O0_m< OOm_<

v



k

_D

D_

o
o

o

0_
I

0

I

o
(N

0

I-.I
121

Z
0
H
[-t

u

121

Z
0
H
F_

I-I

0

[fl

O0



c_

1-1
0,1

H

o
o

°o

o
i---I

0h
I

:>
0

I

o

H_
C_
I--I

,-I

0
I-I

I-I

0
I--I

I-I

u
r_



u%

L9

r-t
ol

o
o

o
,--t

I

O

!

o

C_
O

H_
L9
i-4
C_

[.fl
X

,-i

e3

I
,-i
,<

D
[/1

O
i--i
F_

H

D
co

C_

F_
Z

0
H

i-4
e_
o

D_



kD

c_

o
o

o

0_
0_

!

>
0

o

0

0

r_
H

M
M

0
H

H

0
r_

Cl

[-t

oo_

O0_N_

0

F_

L_

F_

r_



L'-

C_
I,

0

0
,,

o

I

0

I

0

u

0

u

H_
0
I..H

rH
<

<

D

m



•o •

c0

D4

0 _00

O0_ZZZ_O0_ U_N

,-4

O_
,,

o
o
,,

o
r-I

o_
o_
!

0
Z
I

o
ol

u

0 _ZO0
ZZ_OOO_Z_

O0_ZZZ_O0_

u

A _ 0 _ZO0

_ _ ZZ_OOO_Z_O0_ZZ_O0_

_m

H_

IZl

r_

I

O0

_ZO
00_

_HO_
_0
00_

Z m_ mm0 _0 _ _
_ _uO

_ _ O0

O _0_ H_

'_ _00

_HH_ 0

_O_ZZZ_UO
ZZ_ZZZZH_

uU_ZZZZDO00

...... _o___m__om_
_om_m _ .....................

II I



O_

,-I

c_
io

o
o
H

o
,-4

O_

(7%
!

m
o

I

o

cq

_Oooooooooooooooo
oooooooooooooooo

__o__o_

I

<

"___O_O_
O000000000__M_

_OOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOO

___O__

C_ ,-4

O s

<

Z_
OO

<

<

I
r-4

O_

CO

[D

F-I

E_

C9

H

E_

D_

_n

<
m

_OOOOOOOOOOOOOO OO
OOOOOOOOOOOOOO OO

__O__O _

I

<

.___O_O_ _
0_00_0_0_ _

_OOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOO

__O___

!
H

<

._O____
O_OO_O__

E_ O _n Z :_ _n
O _ X_

. _ e_ 54 _£_ O

0 r,9 0,_ 0.<

u 0 0 _,
0 I_ _ " o_ I_ F.t.1_1_l_ •

_ _ 121 _ _ 121



o
o

o

o

o

0_
0_

I

>
O
Iz

I

o

1--I

Cl
Oo o o
_o o o

o

_Z Z Z

o

I"11--1 I,--I _

,0 0
r-t I.-.t i.-t

' <el A

D
¢J_I.D kO l '_

I/1 kid _ GO O_, O Z
,--I ,--I _ ,--I 1--1 ¢'Xl

O O
O O _ ,-4 _ I_

II II II ,-I
O

rj_ I-I O ID_ 11 II '

_q

Na

%

'.9

"o-:

¢/

I

h.
b

\--

_..Io

,,.0



,-I

L9

o0

o

o
,-I

0%
I

0

I

o

0

121

r_

r-i
<

I"1

r--I

0

0
H
[-t

H

L)
tn

Cl

F_



co
¢¢I
H

o

o

I

>
0

I

o

c_

0

L)
_m

H_

121

r¢l

r4

m

o
H

H

r_

121

[.-t
_Z

0
H
E_

H

_00_ _00_ _00_
00_< 00_ 00_<



(YI

IX)

0
oo

o
,-I

o'%
I

>
0
_z

!

o
c,l

CI
0

r.5
I-.t

:,4

<

0
H

H

o

O0 O0 O0

O0 _ O0 _ O0

_00_ _00_ _00_
00_ 00_ 00_

H

H
e_
c_
_n

_oo_ _oo_ _oo_
00_ 00_ 00_<



J

[3

co
o3

le

03
O

H

o

o_
!

O

!

o

o

o

H_
L_
H

M
t_

I

01

0
I--I

I...-I

c)

r_

_o

o_
F_

_J

f.fl

r_

v



Lf_

C9

co
cq

c_
o

o

oh
I

0
Z

I
o

A
0

r_
H

I-I

I
!-I

0
H
[.-t

I--I

o

121

ul

0
I-!

I--I

o
r_

r_

oo oo oo

_ _ _H_

O0 _ O0 _ O0

_00_ _00_ _00
00_ 00_ 00_

_ _ _ _ ,_



.°

I,D

CO
c_
°_

o

o
,-I

I

0
Z
I

o

c_

c)

O
M
A

_4
r.tl

r...t

I

Z
O
H

I-.I

r..)
r_

121 00_

0
H

I-t

CJ
r_

O0 O0

O0 _ O0

00_ 00_
UU_ UU_



L" •

t'-

[.9

cO
e3
Io

(,%
o
o,

o
,-4

o_
!

>
O

I

O

[z

O

D

H_
C9
H

A

cq

I

O3

O

Z
O
H

D_
H

C)
_n

C_

Z



co

0 _ZO0ZZ_OOO_Z_

O0_ZZ_O0_ UNN

,,

o
,+

o
i--I

I

0
Z

I

o
o

D 0 _ZO0

_ _ _Z_OOO_Z_O0_ZZZ_O0_
O_N

_m

H_
o
I.-t
121

o'1

I
e-t

O0

_0
00_

_0_
_0
00_

_ _ O0
O0 __ _

_ _00

__ 0

_mO_NNNN_UU

UU_ZZZ_O00

_o_ _ .....................
__ ZOo____m_o_

II I



".- •

"2 • •

/cbl 'k
l_it-- t

H

o
H

o
,-4

!
:>
0
:Z

!

_0000000000000000
0000000000000000

__0__0_

I

<

.___0_0_
O00000000O__

_0000000000000000
0000000000000000

o _ ................
___0__

0 ,

0____

I

D
r_

[-.t

[--t _

_a

I-.t

[--t

121
r_
_4
i-t

_00000000000000 O0
00000000000000 O0

__0__0 _

I

.___0_0_ _
0_00_0_0__

_00000000000000000
00000000000000000

__0___

I

._0____
O_O0_O_H_

r.n

0 r_

c_
[-, 0 o0 Z _:_ rmrn

_ [--, _ r.-, ,--1_ 0

m- _ _ _< O_

_ _ _4H

0 _ _ _ _"

-> .

f..-

k3

(b

!

v"



co

r._

i-I

kO

O_

Oh
0"1
!

l>
o

!
o
o,1

CXl
¢14

Oo o o
_o o o

o

e-t

,.n_ 0

('_ I-.-I H __-t I-t H

0 0
0 0 _ _ I_ I_

Z _ r_ ra ,--.
:_: N N

II U II
0

¢..,0 I-_ 0 _ I1 I1
0 _

rd] Z r,d']

0 _ _

0 0

_ _ E_ E_

0 Z_ D _
, 0 0

D
r_

0
r..) r_ Z Z Z 0

0 0 0 0 I_ '_

0 II m
L) it it 0

_._ It I_ I_

0 [_ _ _ _ ZOO
r_ 0 0 rj 0_
0 1_ I_

D
tl _ _ _ _ ,,,-,,-,

0 0 ,_ ¢_ _
_ E_ _ O

oo
°

r.._L.I'I kO L'_ - "0", r-I !-I I-I _ i-I
o ,-_ c_ r_ _

q.

I

P
_4

"°,_

J

C_



.°

C9

O,t
,°

H

o

o_
I

O

I

o
o,1

O

Hf_
[3
I--I
n

Ixl

O3
0'1

I

O
H

I-4

U

[.fl
n



0

IN
H

H

o

I

>
0

I

o

U

H_
r_
H

,-I
<

Z
0
I-I

I-I

U

Z

0
t-4
E_

H

C)
_n

_00_ _00_ _00_
00_< 00_< 00_<



C9
,<

(N
CN

,o

_O
'W'

,o

0"%
o

2%
o_

I

O
Z

!

o

0

<m

121

<

O3
fcl

D

Z
o
I.---t

I.-.4

o

121

Z

Z

Z
0
H

H

o
_n



(N
(N

%O

0

O_
!

>
0
Z
!

o

A

U

H_
0
H
Cl

X

I

<

D
r_

Z
0
H

I-.I

u
r/l

Cl

u_uuuu_u

0
H

H

U
c,)

v



Ln

0
<

c_
°,

_D

0

O_
I

0
Z

I

o
c_

A
0

U

H_
O
H
A

1,4

<

f¢l
f¢l

I
,-4
<

D
Ul

O
H
[--t

H

U

0
H

I-4

c)
_n



_D

59
<

oo

kO

o,

o_

o

I

0
:z

I

o
(N

A
0

<m

r_

121

o'!

I

m

Z
O
H

H

r.)

121

5t

<<<<

00_

UU_U U

:Z
0
H
[-,

H

ro

Cl

V



-.° ._

o,1
o,1
H

_o

H

o

I

0

!

0
o_

0

o

H_
0
H
121

I
r-.t

u

0
H



"- •

u

0 _00
ZZ_OOO_Z_
O0_Z_O0_

%o

o

I

>
0
Z
I

o

u

0 _ZO0
ZZ_OOO_Z_
O0_ZZZ_O0_

U

_ 0 _00

_ _ _O00_Z_O0_ZZZ_O0__ O_

_m

H_

I-t

r_

e.-i
<

D

O0

_ZO
00_

_0_
_0
O0_Z

_ _ O0
O0 __ _

O _0_ _

_ _00

__ 0

_Z_ZZZZ_

O" o_o_ ___mo___
...... ____m__mo_

_o_ _ .....................

II I



o_

cq

cq
ol

%0

mo

o_
o

_n

o_
!

>
"_ 0

I

_0000000000000000
0000000000000000

__0__0_

I

<

0000000000__

_0000000000000000
0000000000000000

0 _ ................

___0__

0 ,

_ 0____

H_

O_

F.,.1
)4

,-4

M
I

,.-I
,<

D
in

t3

,-1

I--I

£-,

[.9

C_

I-4 ,<

_00000000000000 O0
00000000000000 O0

__OH__O _

I

<

.___0_0_ _
0_00_0_0_ _

_00000000000000000

00000000000000000

__0___

I

<

._0____
0_00_0__

_n
[.11

D_

_ _ c_ _ _E_ 0

O_ _ _ ____t9 t3 t9

M_mmm_

m:>mmm<



@

,--4
k0

III

i.--t
mo

o
If)

II

o'1
o

0"1
o'l

I

O

1

o
04

r.t)

Oo o o
ll_o o o

o

mZ _ Z

L_ kO _ CO O_ 0

O O
O O _ 04 _:

:It: L'q N
II II II

0

0 _
¢.a¢_I-4 0 IDa II II':
o _ _-

_/] Z _aO ¢aO

o _ lz :z
O O

__- _
fi O O

¢,,.1
H H

L} E-4

_ _oo
O _
C; _ _ l_ _ O

O O O O _

rj it

0 II m

F..T..] il _ _ [.T..]

0 _ I__ _ _C_O
I_ _ 0 0 D 0_

o_ _

oo
I'¢1I'-I I--I

Ln ,,,,O r.- ".'i_ _ ,--0 _ ,--i ,-4

I

0

c_

,,d

t9

b-

C5

IX"

• o



.o

,.-I

L_

,.-I
IN

_°

o

0_
0

I
>
0

I
0

0

r..)

H_
0

e,.t

o3

I

0
H
[--t

P.t

rJ

cl

_z

r_

_ _00

__o0

___00_

000 00_

B
:Z

[.,.1
,.q

O0 O0

O0 _ O0

_00_ _00_
00_ 00_



-.° •

o

,°

o_
o

o_

!

:>
0

!

c)

0

H_

121

e.4

0
I-.t
[--t

I-.t

U
rJl

121

OO _ O0 _ O0

_00_ _00_ _00_
00_ 00_ 00_

0
H

H

o

r_

r_



i,-I
t"xl

o
t._

o

!

0
Z

I

o
txi

I::::1

I-.t
121

_4

I'1

I

:z
O
H
[--4

H

L)

_Z

r_

O0 O0 O0
_H_ H_m __

O0 _ O0 _ O0

_00_ _00_ _00_
00_< 00_ 00_<

0
H

H

rj
r,D

1:::1

[-i

i-]
[.fl

O0 O0 O0
___ 00____ 00____ 00_

O0 O0 O0
HH_ HH_

HH_ HH_ HH_

00 _ O0 _ O0

_OOB _OOB _OOB
00_ 00_ 00_



.o,,

r'l
CXl
I,

o
Lf_
.+

o

o_
(B

I

0
Z

!

o

0

rj

I-4
121

X

r-t

o')
oel

I
r-i
<

0
I--I

t-I

C>

,--1

0
I-I

I-I

c)

C_

r.r.1

V ¸



u_

(N
H

o
u_
,o

0_
o

0_
!

>
0
Z
I

o

(N

Cl
0

<m

I-4

_4

pel
f¢l

<

D

O
H

H

u
r_

_Z
r_

:z
0
H

H

c)
r.0
r_
Cl

:z

[.,.1

HH_m HH_ NH_

O0 _ O0 _ O0

_00_ _00_ _00
00_< 00_< 00_

UU_ UU_ UU_



_.° •

t.9

i-I
c_

o
L_

Oh
O

Oh
O_
I

0
Z
I

o

0

I-4
121

I

O
H

H
0_
t3
tD



r-

r4
C_
tl

o
I/I
lu

o

0%
I

>
O

I

o

{N

L)

H_
L9
I-4

r_
X
r_

<

e_
e_
I

,-I

D
_n

U

O
H

E_

I-4

U
_n

E_



QO

L_
<

0 _00

O0_ZZZ_O0_ UNN

,-I

o

O_
o

D_
0_
I

>
0
Z
I

o

_N

u

0 _ O0

O0_ZZZ_O0_ _mm

E_
:_: U

A D 0 _00o _ zz_ooo__
_ _ oo_zz_oo_

_m

O0

_0
00_
NN

HNO_
_0
00_

0 _0_
_ _ _oO

• _ _ _ O0

_0_ HH

_ '' _00

I <_H_ 0

m ZZ H

UU_ZZZZ_O00



o_

(N

o
u_
q°

o_

o

DA
OA

I

>

I

_OOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOO

__O__O_

!

.___O_O_
OOOOOOOOOO__M

_OOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOO

O _ ................

___O__

O ,

_ .__O___O____

OD

,-4

_n

_n

[9

H

L9

H

D_
_q
<

_00000000000000 O0
00000000000000 O0

__0__0 _

I

<

-___0_0_ _
0_00_0_0_ _

_00000000000000000
00000000000000000

__0___

I

<

._0____
0_00_0__

D_

o_ 0 _:
_ _ _Oe_

0 _n _ :_[_ _n

_ _ o_ _ ;-1_ 0

[9 _ _ O<



,-I
o
o
i--I

m

o
H

IN

.+

ill

Ch

I

o
I

o

,-I

r_

oo o o
_o o o

o

•_ m _Ill

mH H

r-tH H

r._u'l _ r-.

i-i H I-,I r-I r-t _

g_ 0 0
0 0 _ _ i_ I_
Z Z _ r_ r_ .--.

N N
II II II H

o

H 0 ICl
H 0 I:_ II II /

o _ _I

o _n Z
o 0

o Z_ _ _
II 0 0

Z Z Z _

r_

t_
H H H I_

o r-u c,l
o _ Z Z Z o

o o o o Z _-_

0 II m

[l_ II I_ l_ [._

o _ _ _ ,_ Iz
r_ o o o o_,
o _ i_

b

0 0 _ _ _

r..)

121 o _ oo

o _-I _ _,_ ,_

o
r_

r_

Z

o

I

q_

kO

f.. -,

7--

b-

t,..)

!

',.0'-



F_

o

,-I
,-I

I

0

l
0

r..)

r_

,-t

<

I

<

D

Z
0
I-t

I--I

[.)

121

X



o
r-t
le

c_
03
ol

r-I

3_
O_

!

>
0
Z
1

o

0

o
<m

0
I-.-I
121

X

<

I

D
t_

0
I-4

o
ol

F_

0
!-I

I.-I

0
U'J

Cl

F_

_00_ _00_ _00_
00_< 00_< 00_<



t_

[fl

D_

o

t_
,°

o_
o_

!

0

I
o

0

L)

Cl

Ixl

r-.t
<

o'1

D

0
H
[--t

I-t

[.)

[.-t
Z

Z
0

F_
D_

o

F_
Z
[fl

[fl

[fl

_00_ _00_ _00_
00_ 00_ 00_<



o

H

O4

e.

g_

I

0
Z
I

o

U
_m

O
I-4
121

,-4
,<

¢¢1

I
r-t
,<

O
H

H

r..)

0
I-I

I-4

0



l.rl

<

o

,.-I

H

(:h
!

>

!

o

0

u

H_
0
I-I

(vl
I

<

Z
0
I-I

I--I

O4
U

CI

Z
0
I-4

I--t

U

F_
ID



t3
<

o

c_
ce_

,-I

!

0

I

o

0

_m

r_
H

r'-t
<

I
e-t
<

0
I.-I
[--t

H

U

[.-t

00_

0
I-I

0.1
H

t..)
u_

¢



L • •

,,,o,°°

_0_

__00

__00

_o_

o
oOOO

ooOO_o

00_

0000 0

.... 00.
0000_0

.... _.





o
,-4
em

c_

II

,-4

:h

I

>
O

I
o

cq

_oooooooooooooooo
oooooooooooooooo

__o__o_

I

-___o_o_
Oooooooooo__

_oooooooooooooooo

oooooooooooooooo

___o__

O l

<X <

_ -__O___O____

Z_
OD

<

D_
_4

,-4

I

D

L9

e_

X

O

C_

H
O]

<

_OOOOOOOOOOOOOO OO
OOOOOOOOOOOOOO OO

0e,,,,,o,,,,o, ,e

__O__O _

I

<

•___O_O_ _
O_OO_O_O_ _

_OOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOO

e,,e,e,,o,o,e,,,,

__O___

I

._O____
O_OO_O__

0 _

_ _ _ _ _0_ _

O _ _
_ _ _ _ _ 0

O

• _ _-



M
O
,-4

m

,,

_D

H

0_
0_
I

I>
0
Z
I

o

,-I
D.I

Oo o o
_o o o

o

u[--t _

O
mH H _

rlH H

• r...Ql.__ I'-

_ _D 1_ CO _ O _

u_ 0 0
0 0 _ _ _ I_

:_ N N
II II II ,-I

0

0 CI ,-1 ..
I,-I 0 I_ II II "

0 F_ _-

CO _ t,_ 01
0 _ _

0d 0 0

0 _ _ _ Ho _ 01 01
H 0 0

Z Z _z _
H H H i_

0 _ e_
o _ Z Z Z 0

0 0 0 0 Z _-_

O II _>_

H O
0 II m
U # H 0

_.1 II I_ I_

0 _ :_ _: _ :_00
I_ _ 0 0 U 0_

0 _ _ _,

l] _ _ _ e_ _-_ I_I

0 0 _ _ H

0 0 _ _,

,--, r..t.l
o _ _ _ _,

CO

s N

b_

• ,- • .

¢

@

',9

b-.

'a. o
C5



%° •

L9

o
o

t_

0_
I

0

!

o
c_

[fl

H_
r5
H

r_

0
H

H

0

_z

b HH_@ HH_ HH_O

HH_ HH_ HH_

O0 _ O0 _ O0
__ __ _oo_

_00_ _00_ _00_00_ 00_ 00_

_ _00

0 ___
H _H_m_HH_

m mmmm_oo_

O00_NNNN__

[fl

[fl

O0 O0
HH_ HH_m

O0 _ O0

_00_ _00_
00_ 00_



04

L9
,<

o
o

r-
e")

,--I

21

i
>
0
Z

I

o

r_

r..)

r5
I-.t
121

X

t',')
I

r-(

D

O0

_00_
o0_

:Z
0
I-H

I-4

o
r.n

Cl

[.-,
:Z

m:

_00_ _00_ _00_
O0_m< 00_< OOm_<



C9

o
o

t-

H

,-4
,-4

S_

!

>
0

I
o

¢q

0

_m

_5
M

:4

<

fel

<

D

O
H

H

t21

Z

:Z
0
H
[-,

I--I

C)

C_

[.-,

_00_ _00_ _00_
00_< 00_< 00_<



o
o

(YI
,o

,--t
,-I

0",
o_

I

O

I

o

Cl
O

U

H_
(.9
I-I
Cl

_4

,-I
,<

,-I

D
rn

O
I-4

I--I

U

r.zl
Cl

[.-t
Z

[.zl
,._]

0
H

C)

Z
r_
X

v



u_

59
<

0
o

I'-

_n
0_
I

m
0
Z

o

c_

0

r..)

r_
H
121

H

<

D

0
H

[.-t

H

u

[--t
_z

I-I

I-I

u
to

[fl



".° •

_D

rm
[9
<

o
o

.o

D"

H

,-I

0_
I

0
:z

I

o
(N

[.t.1
C_
0

M_u
0
I-..t
121

r¢l

I

m

Z
0
I-4

I-t

o

00_

0
H

H

0

r_

O0 O0

O0 _ O0

_00_ _00_

__ __ .



D-

0
0

,,

,-I
rl

I

_>

I

0

0

u

H_
c_
I-I

i-I

I

u



co

< O0_Z_Z_O0_ UNN

o

o

,°

0 _ZO0
ZZ_OOO_Z_

O0_Z_O0_

r-i

I

m
o
z

I

o

_ 0 _00o _ _ooo__
_ _ oo__oo_ _NN

mm

_D
H_

I-I
121

<

("1
r¢l

I
rt
<

D

O0

ZZO
00_

_0_
_0
00_

0 _0 _ _
_ _00

_ _ O0
O0 __ _

0 <0_ _

_' _00

<<__ 0

ZZ_ZZZZ_

oo_ZZZZ_oo0

_mo_ _ .....................

II I

v



o_

O

o
o
o,

t',

e9
g,

2_

]

>
0

I

o

_OOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOO

__O__O_

!

<

.___O_O_
OOOOOOOOO__

_OOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOO

___O__

O

O____

OD

<

_4

,-4

<

09
('9

I

D
_n

D_

H

L9

CD

H

5_

<

_OOOOOOOOOOOOOO OO

OOOOOOOOOOOOOO OO

__O__O _

I

<

0_00_0_0_ _

_OOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOO

__O___

!

<

._O____

O_OO_O__

g_

_ [-, o_ [-, _E_ 0

L9 L9 tg_ O<

0 "('_1 .
X

m:>mmm<



o
,-I

r_

.°

,°

,-I
t-I

I

:>
0
Z

I

o

,-I

Q
Oo o o
:lEo o o

o

_o

0

¢'¢1H t-t _

,0 0
l.-II-I I--I

rJ_Lrl kid r'-

r---1 _ i--i i--.-I i.---i

Lr) _ l_" 0:) O_ 0
t--I ,'-I I"4 ,--I I'-I (_I

L--I i--.i i.-.I i...i _ _ _I

0 0
0 0 _ _ _ 1_

N N
II II II H

0

H 0 Q

0 [--t

H 0 0

@

H H _ I_

0 U u
E_

i_ _oo

0 0 0 0 _ '_

_ 0
0 II O_
U ii H 0

1_ _ 0 0 m_
0 I_ 1_

II _ I_ ,--i _ ,-.-, n:l

o 0 _ ¢_ H _:

0 u

=o°_______°oo__o_ o
,,.--,

, t-.

"" _ °.° °,t,.

%

f..

t--

• °



r-i

H

0_
I

>

!
o

C_
0

_5
H

_4

<

I

<

D

O
I,-t

O

121

0 ___

UUO <<<<

_<__00_

_H__O

tm

O0 _ O0

_00_ _00_
OOm_< 00_<



(N

I/I
H

io

,.-I

o_
I

:>
0
:Z

I

o
(,q

[.,.]
A

H_
r_
H
A

_4

r-t

re)
I

r-t

m

0
H

C)
_n

0
H

I-4
e_
c)
_n
r_

,-1



"j •

D_

Ln

,--I
,-I

Gh
O_

!

0
Z

o

r..)

I.--I
121

r¢l
f¢l

rt

Z
0
I-.t

H

u

Z

Z
0
H

H

u

Z

_00_ _00_ _00_
00_ 00_< 00_<



-.

,<

,°

H

r--i
r-i

I

0

I

o

L)

H
121

<

re)
I

D

[-.t

I.-t

r..)

121

Z
0
I-I

I-I

rD



L9
,<

,,

rl

I

m
o

I

o

0

0
I-I
121

,<

f¢l
I-,1

I

,<

D

H

H

U

Cl

__oo_ __0000 __
mmO0 _00

UUUOUOU_UUUU_UUOUUUUUUOUUO_ UUUUOUUOUUOUOUUOU

oo __o

O0 m 00_<

_00_ _00

00_ OOOU_

_O _0 0

o_
I-I

E_

I-I

L)

E_

_E

[fl



_o

C9

L_
°°

.°

:3h

I

_>
O

I

o
c_

O

H_
O
H

r_

cq
I

0_

o

t..j
t_

F_

r_

OO_

o
I-I

I-I

t_
r_



".- •

t-

Ln
01

H

(;%
I

m
o
z
I

o
c_

O

Hf_
O
H

)4

I
,-4

D
5q

U

t9

C_

O
H

H

O
_n

C_



'.°•

co u

0 _ZO0

O0_ZZZ_O0_ UN_

_I_
Ln
,,

°°

i-I

i-I

I

0

I

o

o

0 _ZO0
Z_OOO_Z_

O0_ZZ_O0_

,-I

O

_ 0 _ZO0o .

_m

H_
o
H

r_

I

<

O0

_ZO
00_

_0_
_0
00_

0 _0 _ _
_ _UO

_ _ O0
O0 __ _

O _0_ _

,u _00

__ 0

...... _o__mm__o_
_om_o _ .....................
__ _0_o____o_

II I

__ _ _o_____o



°." _.°.,

i rv-_,_i,-..- j

o

u

LI')

H

I

O

I
o

,-I

f.i.1
A
Oo o o
_o o o

o

mZ _ Z

A

0

('!'11--1 H _

. r./_ LI3 _ P"

LI_ I_O _ CO 0"_ O
,--t I--I ,--I _--I 1'-I O_1

O O
O O _ _ _

II II II
O

I-I O 13-1 II II "
O _

0 _ _

r..) _ :z :z

0 _ _ _ _

rt

H _ H

0 r..) r..)

0 _ c,l
U _ :z :z :z 0

O O O O _

u _l

_ 0
0 II r._

O r_ :_ _ _ _uO
I_ _ O O U O_

0 _ _

o O ,_ ,_ _

_ N _I N m

oo
o ,-_ c_ _ _

..q

o

LJ

1

_q

m

kn

c,1

q

a..
to

i

9"_q
I



"-v,q



r_

[i1
D

¢h

a0

_1_
H

i-I
I-I

0"1
o'_

I

0

I

o

1:1
0

H

1,4

r.-t

rn

o
H

I--t

U
r_

Cl



-.

iN

rail
tO

&,

co

,°

l"-

,°

,.-I
,-I

o'1

!

0
Z
I

o

0

<m

Hr_

H
121

e..t
<

I

D

O
I-'4

H

r..)

[--t

0
H

H

t_
o_

121
_00_ _00_ _00_
O0_m< 00_< OOm_<



"f •

t_

_D

H

o_

I

>
0
Z
I
o

o

D
H_

H

<

m
O0

Z
0
H

D_
H

o
_D

0
H

H

L)
In
5fl

Z



H

_°

o_

I

:>
0
Z

I

o

_a

0
H

_4

r-t

fq
I

0
I-.t

I-4

r..)

121

0
I-I

I-I

o
o9

r_

r_



u_

t.9

co

H

t_

I

>
0

I

o

C_

H_

I-4
121

r.-t
<

f¢l
c_

I
rl
<

i-q
[.-t

H

0
r_

r.tl

oz

04
H

o_
u
tn

5_
Z



_o

r_
L_

c_

H

H

,-q

o_
o'_

I

0

I

o
ol

0

_m

r_
I-I
121

fcl
re!

:z
0
I-4

H

o

[-.t
_z

00_

OO_O O

mmmm_

0
I--I
[--t

I-I

r.fl

Ft



t-

co

,°

t-

eo

,-4

O_
O_
I

0

!

o

0

u

D
H_

I-..I

_4

r"l
<

('el
I

U



co o

0 _ZO0
ZZ_O00__
O0_Z_O0_

_ Omm

QO

,°

0°

0_
0_

I

0

I
o

O

0 _ZO0
ZZ_OOO_Z_

00__00_

_ 0 _00o _ zz_ooo__
_ _ oo_z_z_oo___

_m

H_
D
I.-4
121

_4

f¢l
I

rl

r/l

O0

_zo
O_

HHO_
_0
00_

_ _UO

_ _ O0
O0 _H_ _

o _0_ H_

,, _00

_HH_H 0

OO_Z_Z_O00



°-

Oh

(30

H

r-i
,el

Oh
Oh
I

m

!

0

c_

_oo0ooooooooooo0o

oooooooooooooooo
_io,,iol,ooi,olo:I

__0__0_

!

O000000000__

_0000000000000000
0000000000000000

___0__

0 ,

_i < .mm_o_m_m_
0____

N
r_

I

<

D

0

121

N
I-.t

r./l

_00000000000000 O0
00000000000000 O0

__0__0 _

I

<

.___0_0_ _
0_00_0_0_ _

_00000000000000000

O0000000000000000

__0___

I

<

-_0____

0_00_0__

5O

r..=l ID Izl ea _

0 _ _._
_ _ e_ E_ _r-fl 0

o_ t3 t.9 O_ O_

c_ I_ _10_ -

H _ M
N N_mmm_

r_ m< _ r_>mmm_:





I-I

m

u
0_

,--I
,-I
,°

I#I
°°

,-I
,-4

(h
0_
I

i>
0
Z

I

o

,e-I

IzI
OO o o
_o o o

o

_[..fl Fa-1
ID,-1 _ ,-1

Ixl IZI IZI

,--I A

cqH H

;O Oi.-I I.-I H
•- ,<n _

D'_LI'I kO L'_

I.FI k.O _ OO 0'_ 0 __i
r--I r-I r"-I r-I 0,1

0 0
0 0 _ _ I_ 0_

II II II '_
O

0 I_ ,--q
¢d_ I.--I 0 I_ II II ':

0 _

r_ Z r.D r._
,.-q 0 _ _

u _ Z Z
O O

o _ _ _
ii o O

0 _
_ _ Z _ 0
O O O O _

M

0 II m
U I_ , O

O___UO_ O Om_
0 _ _

O O _ _ _

_ _ 0
0 0 u _

_m

N b.

m_

i.° •

@

L9

F- ,

_q

W

_o

(3

N





,-t

_D

H

o_
!

>
0

o

c_

0

<m

izl

r_

<

H

r_



".° •

L_

r-i
iI

Ol

Ii

,-4

g_
O_

I

O

I

o

A

o

o

H_
L9
I-I

t_
I

O
I.-I
F_

O

r.fl

[-4

0
I-I

I-I

0
0_

I:l

r.fl

_oo_ _oo_ _oo_
oo_ oo_ oo_



t_

c_

_O
,-t

H

ol
I.n

H

,-I

I

0

I

o
ol

A

r_
H

X

fq
P"l

I
r--i
<

Z
0
H

H

r..)

:z

O0 O0 O0

O0 _ O0 _ O0

_OOB _OOB _00_
00_< 00_ 00_

UU_ UOH_ UU_

0
H

H

L.)
01
[.,fl

f.zl

_OOB _OOB _OOB
00_ 00_< 00_



[fl

_D

,°

Ol
Ln

e-I
,-t

0"1
OI

I

>
0

I

<m

r5
H

<

f¢l

rt
<

D

O
I-t
[-.t

I-t

L)
r/l

121

Z

[fl

O0 _ O0 _ O0

_00_ _00_ _00_
00_< 00_< 00_<

0
H

o

V



k

i.1")

Im

149
,--i

IN

,.

,-i
,.-i

0_
I

O

I

o
IN

l:D
O

ro

H_
C9
i-i

rm
x

,-i
,<

,-i
,<

r,n

:z
o
I-4

i-i

[D

:Z
[m

,-]

Z
0
H

H

D
In

OO OO OO

HH_ NH_ HH_

OO _ OO _ OO

_00_ _00_ _00
00_< 00_< 00_



t.o

c_

_D

I

0
Z

!

o

[_tl

H

0'1

I

D

:z
0
H

H

o

[.-t
Z

00_

OO_O O

0
H

I--I

0



t'-

_D

°m

(N
U_
iI

,-4

!

;>
0

I

o

0

<

t_

I

D
_n

[fl
L9



L" •

co u

0 _ZO0

O0_ZZ_O0_

kO
e-I

(xl
Ln
,,

0_

!

0
Z
I

o

(xl

u

0 _00

ZZ_O00__O0_Z_Z_O0_

,-4

U

A _ 0 _ZO0o _ _z_ooo_z_
_ _ oo_zz_oo___

Hr_
r5
I--I

Pq
I

r/l

no
O0

Z_O
00_

_HO0
_0
00_

_ _ O0
O0 __ _

O _0_ _

0_ _00

__ 0

_O__UU

OU_ZZZ_O00

r

...... _omm__m__omm
mm_m_o _ .....................

_O____m_o_

II I

IIIIII



O_

D_
59

%o

,-4
oe

Ln
ol

I

>
O

I

O

_oooooooooooooooo
oooooooooooooooo

__Oa__O_

!

<

"___OH_O_
Oooooooooo__

_OOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOO

___O__

O I
X

OD

h¢

,--I

or)

I
r-I

E_

P-1

H

E_

L9

C_

F-I

P.l

P.l
r_
,<
m

_OOOOOOOOOOOOOO OO

OOOOOOOOOOOOOO OO

__O__O _

I

<

.___O_O_ _
O_OO_O_O__

_OOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOO

__OH__

I

<

._O____
O_OO_O__

0 _

O _ _:_
_ _ _ _ _ 0

[5 C9 C9< O<

rj r..9 _ r.D
0 _ _ " _ _ _ -

[.-t _

F-t _,



o

II1

O9

¢q
,o

H

,-.4

O_
O_
I

o
I

o

[fl

Oo o o
_io o o

o

_z

0

aO _ _
r"lH M
_A Cl

C/'_LPI tD P-
i

Le_ kO l_ CO 0'_ 0

o0 0 0
0 0 _ ,-_ 1_

II II II I-'I

0

0 _ :_

0 0
1_ _ _ _ H

0 _ _ _
tl 0 0

H _ _

0 o u

_ _ _ _1 ,--3 H

o _ _ _

0 0 0 0 _ '--'

o _t

0 II r.j'j
O It II 0

0 _ _ _ _ ZOO
_ 0 0 o Og_
0 _

ii _ _ _ o4 I:14 ,-.-.-, I:[l

,:l, Z
_: _ _ ' ,

0 0 _ _ _

0 0 o _ F_

Ft

o ,-i ol t_l _1_ _-_
o_ ,-t r-t ,--I ,-t ,-! [I]

_t

ol

_J

_ o

<_ ._
3

I

"-?-

--4

i

,d

F-

q

N



H

,-4

O_
I

>
O

I

o
o_

<g

[9
H

_4

]
,-4

<

D

O
H

H

u
o_

Z



I.D

!

Z
I

o

H_
rD

<

0
H

H

o
r.D

O0 O0 O0

O0 _ O0 _ O0

_00_ _00_ _00_

00_ 00_< 00_

0
H

0
O9

_OOB _OOB _OOB
00_ 00_< 00_



M

O_
I

I

o

O

U

H_

H

r_

O
H

H

u

D_

O0 _ OO _ O0

_00_ _00_ _00_
O0_m_ 00_ 00_

O
H

E_

H

u
00

D_

D_

_00_ _00_ _00_
00_ 00_ 00_



[3

M

*,

,,

l-I
,-I

g_
0_
I

m
o

I

o

CN

0

H_
L_
H

,-I

<

oi
I

,--I

D

:Z
0
H

H

U
o_

C_

:Z
[.,.]
m:

0
H

H

U

[fl

v



u%

L9
<

e_

H

I/I

,-4

,-4

0_
I

O

I

o
(N

C_

HD_
O

<

M

,H

D
in

Z
O
H

L)
_n

Z

Z
0
I-I

i-I
IX
0
r.o

c_

Z

X



03

o,

i.n
eo

r-i

o_
I

0

!

o
ol

0

L_
I--I

f-I

tvl
I

r-i

01

0
I-I
F_

I-I

c;

F_

00_

0
I-I

I.-I

0
_r_
r.fl

v







--%

O_

M

H

o_
I

m
_ 0

Z
!

o
¢q

_ooooooooooooo0oo
oooooo0o0ooo0ooo

I

<

.___0_0_

0000000000__

_0000000000000000

0000000000000000

___0__

0 ,

<X <

0____

OD

<

I

cn

_n

H

L9

H

_00000000000000 O0

00000000000000 O0

__0__0 _

I

<

.___0_0_ _
_00_0_0_ _

_00000000000000000
00000000000000000

__0___

I

<

._0____
0_00_0__

_n

0 _ _ _ _n
0 _ _:_

_ _ e_ _ ,-a_M 0

[.) _ 0

_ _ _ I_ _ _r''°r'°r'O_



_3
_D

im

o
r_

0"_

,,

o
o
,°

,-I

o_
I

>
0

I

o

Oo o o
_:o o o

o

0_Z Z :m

•_ m <

en_ 0
mH H _

r-i i-i i-4

ul_'l kD p-

!l

@

h-

(3



[D

I/I

o
o

c_

o_
I

>
O

I

o

(N

O

D

H

)4

,-4

<

e_

<

D
CO

O
H

H

u
£0



ol

59
<

t_
u9

o
o

c_

o_
!

>

!

o

ol

C_
O

O

L9
H

,-4

t,1
I

D
01

O

H

O
0_

A

Z

,-I

o
H

H

n_
o

F_

_oo_ _oo_ _oo_
oo_< oo_< oo_<



[D
<

LO

O
O

C_
,-4

:h

0_
!

>
O
Z
I

o

c_

O

£3

[9

C_

_4

<

<

D
_n

O
H

D_
H

c)

Z

O0 _ OO _ O0

_OO_ _OO_ _OO_
OO_< OO_< OO_<

Z
O
H

g_

_n

Z

X



u_
,o

o
o
H

cq

o_
o_
I

m
o

!

o
04

H_
C9
H
C_

,-4
<

CO
cO

H

_0

O

O_
H

C)
O3

C_

Z

X

O
H

0_
H

D
_n

C_

v



D
<

o
o

0_
0_

I

>
0

I

o

0

U

_D
H_

H

r.-I
<

D
r_

Z
0
H

H

u
cr_

mmO0 _00

O0 <<_

O0 _ 00<<

_00_ _00

00_< OOUD_

_u _0 0

Z
0
H
E_

H

c;
rn

E_
Z

X



_o

L_

ii

o
o
o,

t_

o_
I

0

I
o

A

U

0

121

<

."¢1

I

D

0
I.-I

I-I

u
t_

r.fl

_oo

<<<<

OONN_

0
I-4

I-(

e_
o
In

F_

r_



r_

F_

(_

H

o
o

eo

o_
I

0
Z
I

o

0

<m

H_
r5

121

r-t
<

o'1
o'1

I

<

D

121

E-t

0
H
[-,
D..,
H

[-,
Z
F..z.1



*° •

co

_D
<

D 0 _00
ZZ_OOO_Z_

O0_ZZZ_O0_ Om_

,°

o

o
,°

,-I

o_
I

>
0
Z

I

o

o

0 _00
ZZ_OOO_Z_

UNN

U

_ ZZgO0 _000

_ _ O0_ZZZ_O0_ omm

_m

H_
r_
H

,<

M

I

,<

O0

ZZO
OOZ

_0_
_0
O0_Z

0 _0 _ _
_ _o0

_ _ O0
O0 __ _

O _0_ _

,, _00

<_HHHH 0

UU_ZZZZ_O00

...... _o_H__mm__o_
__o _ .....................

II i

_i) ,-_,-_H_,H,-t _D eOcO_I_U'_P_O_O_I_-['_¢-_._ _- e_l_.

...... _O_HH___O_
__o _ .....................

II I



-°•

Oh

e')
I/I
e_

o
o
oo

O,l
,-I

0"1
0"1

!

_-- 0
lz

t

o

f.,]

_0000000000000000
0000000000000000

_l,6moJl_°,oolo,?

__0__0_

I

.___0_0_

_0000000000000000
0000000000000000

___0__

0 ,

_ .__0___
0____

oD

I

H

D

H

_00000000000000 O0
00000000000000 O0

__0__0 _

I

.___0_0_ _

_00000000000000000
00000000000000000

__0___

!

._0____
_00_0__

[m

_ [_ _ _, _,_ o

r.9 [9 r.:9_ 0,<

OID _ _ __:_c-,/,-]__r_ r5 r_
0 I_ _ '_ _ _ra.l_



D_

_D
O
H

o
,,

r--i

0_
i

_o
I
o

H

Oo o o
_-o o o

o

r-t

rn_ 0

,-'11'-4 H

_tl'l _ t_

_ tD 1"_ CO I:_ 0 _

O O
O O _ _ I_

:I_ N N
II II II _I

0

H O I_ II II '
O _

r,_ Z D'J ra_

O 5 _ ,-3

I_ O O

O _ _ __ _ r_
, O O

H H H I:_

__ooZOO O

r,..j I_

O II r..,rj

+o +o++o +O,:'+ +0

__ , ,
0 0 _: _ _

0 0 O -_

r---i _ i--i _ l,'---s

,-I ,-I l--i,-i _-+
D3

_J

'-'I

xL

p_X

+J

_J

+L

4

•+ • ,
-o •.

(+

_I-,

.._

(5

tr _,.



,-4

,-I
,-I

H

o

c_
,--4

0_
I

>
O
:Z

!
o
(N

C_o
ro

<on

H_
c9
I--4

rm
)4

,.-I

("1
I

,-I

D
_n

Z
O
H

I-4

u
r_

C_

[-,



,° •

H

o

c_

0_
|

0

I

o

0

0

H_
L_
H

r_

I

0
H

I-4

o

H

H

0



C9

_5
<

H

e_
o
,o

(N
,-4

O_

I

0
Z

o
04

C_

<

f¢l

e.-t
<

D
r_

Z
0
H

c)
r_

Z

Z
0
H

H

0



[9
<

,-4
oo

o
io

(N

0_
0_
I

0

!

o

0

C)

M_
0
H

on
re}

I
e4
<

D

O

t)
f.0

O
H

H

_n



u_

o

(N

I

>
0

I

o

(N

H
121

<

(','1
o3

<

D

O
H
[-.t

H

U

121

Z
r_

_D

0
U

0
H

H

U

Z

_E

O0 O0 O0

_Z_ __ _

O0 _ O0 _ O0

_0o_ _o0_ _0o
O0_m< 00_< 00_

OO_ OO_ OO_



%o

[9

H

(Y)
o

(N

o_
o_
I

0

I

o

0

<m

r_
I-t
121

<

c_

I

m

0
H
[-t

I-.!

u

Cl

Z

00_

0
H
E_

H

D

P_
C_

v



o
i°

O_
I

0
Z
I

o
o_

E_
0

r..)
_m

)-.t
121

X

e-i
<

rn

I
r-i

o

0

r_

0
H

H

u
co

Z

Z:



"° •

(D

T-I
,-I

P'I
0

,-I

I

m
o

I

o
ol

O

0 _ZO0
ZZ_OOO_Z_

O0_ZZZ_O0_ U_N

u

0 _ZO0
ZZ_OOO_Z_

O0_ZZ_O0_ U_N

,-4

O

b 0 _ZO0

O0_ZZ_O0_

mm

H_

I--t
121

<

.tel

I

D

O0

_0
00_

_0_
_0
00_

O0 _ ZZ
_ _ O0
O0 __ _

_ _00

__ 0

ZZ_ZZZZ_

OU_ZZZZ_O00

...... _o___m__om_
_om_o _ .....................
__ _0_____o_

II I

_0_ ____0__0_
...... _o___mm__o_

0 mm_o _ .....................

II I

0

_ 0
H __

00_

M

O_ OOOOOOOO

ee eee e

00_ H _H +H ,F_O +'_J_l_

_oo , _o_. _._oo0

u

IIIIII

,-I



TEST DATA SHEET 52

Channel IdentificationTest(Para_aph 3.2.4.5)

AE-26156/3C

6 Apr 99

Channel Antenna

Number Location

3 A1-2

4 AI-2

5 A1-2

6 AI-1

7 AI-1

AI-2

AI-1

10 AI-I

II AI-I

12 AI-I

13

14

AI-I

AI-1

Sweeper
Freq. Setting

(GHz)
50.35

52.85

53.70

54.45

Polarization

(H/V)

V

V

H

H

54.99 V

" 55.55

57.34

57.50

57.564

57.59

57.602

57.608

15 AI-1 89.55 I

._ _ D_=--p-:oLX,DOc = 7-o _4u_

Ch'cle Test:" _//L//Z_/_¢_ _/'_.,,7 c ¢_.-_.

METSAT/AMSU-A1 System P/N IS- 1331720

Jj_-,
C_mer Rel_scntative
(Flight Hardware Only)

®
//-z _-_7

Date

H

H

H

H

H

H

H

V

Radiometric Data

Counts A Counts

/6 /9q /7 76 7

//,,_,77 / _ _' 77

/_66o /Y67__

/ _, _zz2. 177zo

Channel

Verified

(Yes/No)

"/C-5

"/e-_s;

t65oo /7 707 "/'e_S

/7q79 /_76¢

/7 zz7 7.-/'7/7.-

"/6-_S

/_'o:o 7.-//,_/ "/'e:S

o7-_--_ c tb,w, Jt,-/,e-t..__ Z'_Tn mte-_,

Shop Order:'_/-_'_ ' t---'_

Test Systems Eng_)

Quality Control

s:_: /o?

Date

A-73
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1. SCOPE

1.1 Scope. This specification establishes the requirements for the Comprehensive Performance Test (CPT) and Limited
Performance Test (LPT) of the Advanced Microwave Sounding Unit-A1 (AMSU-A1), referred to herein as the unit. The unit

is defined on Drawing 1331720. ,,

1.2 Test procedure sequence. The sequence in which the several phases of this test procedure shall take place is shown in
Figure 1, but the sequence can he in any order.

32Detailed

Procedures

3.2.3
Test Preparation

3.2.4
DetaJed

Pedonnance Tests

3.2.4.1
Grounding Test

3.2.4.2

Power System

Test

3.2.4.3

Clock. Commands

and Data System Test

3.2.4.4

Radiometer

Functional Test

3.2.4.5

Channel

Identification Test

3.2.4.2.1 I28V Main Load Bus Test

3.2.4.2.2 I28V Pulse Load Bus Test

l 3.2.4.3.2

c,_-k s_m= "rest I

3.2.4.3.3 J

Command& Dtgimt-BTeteme_ Te= J

3.2.4.2.3 I28V Analog TM Bus Test

3.2.4.2.4 I10V Interlace Bus Test

3.2.4.3.4 I_g#aI-A Data _ V_

3.2.4.3.5 IAmdog Tetememy Test

3.2.4.3.6 ITest Poinl Verification

3.2.4.3.7 IGSE Mode Verification

3.2.4.4.1 IPLLO Frequency M_nts

3.2.4.4.2 J
Relative Rad'mmeter

NE_T Measuremen_

Figure I. Test Procedure Sequence
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2. APPLICABLE DOCUMENTS

2.1 Go_ernment documents. The following documents form a part of this specification to the extent specified. Unless
otherwise specified, the issue shown shall apply.

STANDARDS

MIL-STD-45662

OTHER DOCUMENTS

S-480-79

S-480-80

Cah'bration Systems Requixements

Performance Assurance Requirements for the

EOS/METSAT Integrated Programs Advanced

Microwave Sounding umt-A (AMSU-A) (PAR)

Performance and Operation Specification for the

EOS/METSAT Integrated Programs Advanced

Microwave Sounding umt-A (AMSU-A) (POS)

Ig-2617547 AMSU-A1 Umque Instrument Interface Specification (UIIS)

IS-3267415 ATN-KLM General Instntment Interface Specification (GIIS)

(Copies of government documents should be obtained as indicated in the Depot of Defense Index of Specification and
Standards.)

2.2 Non-Go_emment documents. The following documents form a part of this specification to the extent specified herein.

Unless otherwise specified, the issue in effect on the date of testing shall apply.

2.2.1 Aerojet documents

SPECIFICATION

STANDARD

AE-2600211

AE-26151/5

AE-26157

AE-26357

STD-2454

Test Procedure, Subsystem,Antenna Drive
for AMSU-A 1

Test Procedure, EMI/EMR & EMC for the METSAT/ME'I'OP Advanced

Microwave Sounding Unit-A (AMSU-A)

Special Test Equipment (STE), Operation and
Maintenance Manual

Transportation Handling Procedure for the AMSU-A

System Integrated Program

Requirements for Electrostatic Discharge Control
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REPORT

DRAWINGS

10353 Conlamination Conlrol Plan for the Advanced Microwave

Sounding Unit-A (AMSU-A)

1331720

1335695

1356655

Advanced Microwave Sounding Unit A1 (AMSU-AI)

Special Test Equipment

Console Assembly, METSAT and EOS STE

(Copies of Aerojet documenCmaybeobtainedfromGencorpAerojet, AzusaOpera_ons, CAGE 70143, P.O. Box 296,
Azusa, Calffomia, 91702-0296).



3. REQ_

AE-261503C

6 Apr 99

3.1 Genera/test requiremeHts

3.1.1 Equ/pmeat and tatfadlitie$. The _ described herein shall be performed at Aerojet under laboratory conditions
in an EMI shielded chamber for the first and final CTT. Other tests need not be accomplished in the EMI shielded

chamber. The test equipment listed in Table I shall be used when performing the tests. If the specified equipment is not

available, the equipment substituted shall provide a measurement accuracy equal to or greater than that of the specified
equipment. The AMSU-A Special Test Equipment (STE) shall be used for activation and conlrol of the unit and
monitoring of its performance.

Item

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

3O

Quantity

Table I. Equipment List

1

1

1

1

1

2

1

Item Description

Dynamic signal analyzer

Signal Generator

Oscilloscope

9-pin breakout box

15-pin breakout box

25-pin breakout box

IVlfg.
Hewlett-Packard

Hewlett-Packard

Tektronix

Model
3562A

;Aerojet

3314A

Aerojet 2536-3743/SK1__r__702-1

Aerojet 2536-3744/SK1 __r__703-1

2336-3746/SK1358704-1

37-pin breakout box Aerojet 2536-3745/SK1358705-1

1 Relay Board Aerojet -

Double Shielded Connector - -

Lab. General Purpose Power Supply Hewlett-Packard 6114

1 i Oscilloscope Tektronix 466A

1 Power Supply Power Designs 3650-S

1 WR19 Harmonic Mixer (40-60 GHz) Hewlett-Packard" HP11970V

1 Power Meter Anritsu ML83A

1 WR19 Feed Hom TRG V861

1 LN2 Container Cole

1 Spectrum Analyzer Hewlett-Packard

1 STE Computer Aerojet =1336695

STE Interface Cable J1 Aerojet 1335758-1

STE Interface Cable J2

STE Interface Cable J3

Aerojet

Aerojet

Aerojet

Aerojet

STE Interface Cable J4

STE Interface Cable J5

!N03726-20

8566B

1335752-1

1335756-1

133575_1

1335753-1

STE Interface Cable J6 Aerojet 1335754-1

1 STE Interface Cable J7 Aerojet 1335757-1

1 Oscilloscope Camera Tektronix -

1 Current Probe Tektronix AM503

1 Plotter Hewlett-Packard 7475A

1 Frequency Counter Hewlett-Packard 5316A

1 Multimeter (Digital volt-ohm meter) Fluke 77

5



AE-2615(#3C

6Apt 99

.,r. Qua.t 
31 1

32 1

33 2

34 1

35 1

36 1

37 1

Table I. Equipment List q

Item Descri_ion
Cold Target Stand A1-1

Continued)

Model

T-1291001-3Aerojet

Cold Target Stand A1-2 ' _ Aerojet "1"-1291001-2

Cold Target Support Aerojet T-1291000-1

Sweeper Hewlett-Packard 83623A

Multiplier Hewlett-Packard 83557A/83558A

Coupler/Detector Hewlett-Packard 83557-60001

Spectrum Analyzer Hewlett-Packard 8563E

3.1.2 Required procedures and opt, m_mts. The unit shall be subjected to the examinations and tests specified in 3.2.4
and Table H.

3.1.2.1 L/mite4performcmce t_/(LPT). The Limited Performance Test shall consist of the test procedures specified in the
LPT column of Table II.

3.1.2.7, Compre_ pt, r/orma:tce _sf (CPT). Three versions of the Comprehensive Performance Test are identified in
Table II. These axe applicable for different test stages. The test procedures to be performed for each version are specified in
the 1st cP'r, Sub Clrr, and Final CPT columns of Table II. See 3.1.1 for required location of the first and the final CPT.

3.1.3 I_c_/on tmm'uc6om. The foliowing shall apply to all inspections perfccmed under this specification.

a. Persoanel familiarization: All personnel direcdy concerned with the conduct of the inspection shall become
familiar with the entire content of this document before beginning the tests. Each step, including all notes,
warnings, and cautions, shall be understood thoroughly before starting.

b° Referweed documeats: Performance of the tests specified herein may require reference to the docmnents
listed in Section 2. It is recommended that the applicable issues of these documents be available at the time

and place of testing.

3.1.4 Te_ com6dons. The foUowing paragraphs shall apply to all testing described in this document.

3.1.4.1 Standard amb/ext com//_n.v. Unless otherwise specified in a detailed method paragraph, all handling shall be

performed under the following laboratory ambient conditions.

ao

b.

C,

d.

¢.

f.

Handling in accordance with AE-26357

Contamination control in accordance with Report 10353

Temperature: +23 ± 10°C

Pressure: 610 to 810 tort

Humidity: 50 _ 20% (no condensation)

The insmnnent shall be placed in its protective bag (1338427) when not in use.
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Paragraph
3.2.4.1

3.2.4.2.1.1

3.2.4.2.1.2

3.2.4.2.1.3

3.2.4.2.1.4

3.2.4.2.2

3.2.4.2.3

Grounding
Test Description

+28 Main Load Bus (MLIB) Turn-On Transient

+28 MLB Operating Power
Instrument Feedback Test

Transient Susceptibility Test

+28 Pulse Load Bus (PLB) Peak Current

Instrument Feedback Test (PLB)

Transient Susceptibility Test

+28 Analog Telemetry Bus (ATB)

1st
CPT

X

Power Input Test for LPT

X

X

Note 8

X

X

Note 8

x

LPT

X

Note 2

Sub
CPT

X

Note 3

Note 4

Final
CPT

X

X

X

X

X X X

3.2.4.2.3.2 Instrument Feedback Test (ATB) Note 8
r3.2.4.2.3.3Transk_nt Susceptibility Test X

/

3.2.4.2.4 +10 V Interlace Bus X 'X X

3.2.4.2.4.2 Instrument Feedback Test Note 8

3.2.4.2.5 X

XClock Signals X

Commands and Digitai-B Telemetry X X X X

3.2.4.3.4 DigitaI-A Data Output X Note 5 Note 5 X

3.2.4.3.5 Analog Telemetry X Note 6 Note 6 X

3.2.4.3.6 Test Points X X X

GSE Mode X
Note 7

Radiometer Functional Title

3.2.4.4.1 =PLLO Frequency Measurement X X

3.2.4.4.2.2 Relative NEAT X X X

Channel Identification Test3.2.4.5 X

Notes:
1.
2.
3.
4.
5.
6.
7.
8.

X

Test Data Sheets for CPT/LPT located in Appendix A.
3.2.4.2.5 (Power input test for LPT).
At 28 V only.
3.2.4.2.2 except 3.2.4.2.2.6.
Only full scan.
STE only.
GSE mode test/verification is not required and is for engineering use only.
Instrument feedback test will be performed in the EMI/RFI chamber using EMI/FIFI test procedure
AE-26151/5.

3.1.4.2 Test tolerances. The tolerances allowed on test conditions are intended only to provide for accuracy of such items as
instrumentation and comrols. Conditions shall be as close as possible to the nominal or center values specified, and in no
instance shall they exceed the tolerances specified. Unless otherwise specified, the tolerances shall be within _+10%.

3.1.4.3 Read.out accuracy. Parameters are specified either as limits or as nominal values with pins-or-minus tolerances.
These limits and tolerances shall be regarded as absolute, and the inaccuracies of measuring equipment shall not be
interpreted as part of measured values in such a way that out-of-limit measurements may appear in-limit.



AE-26156/3C

6Apr 99

3.1.q FJec_-osm6¢ Semni6w Do/ce (ESD) hand//ng. All electronic hardware shall be handled in accordance with Aerojet
Standard STD-2454.

3.2 Dem//zd Procedme$

3.2.1 Rapomr/b//_ for inspection. All tests specified herein shall be performed under the cognizance of Aerojet Quality
Assurance.

3.2.2 Monitorin& proc_lm_ for equipm_m. Test equipment calibration schedules and procedures shall comply with the

requirements of MII_STD-45662. Before performing examinations and tests in accordance with this procedure, all test

equipment to be used shall be verified as being within their current calibration period. Calibration or alignment, necessary for
operation of the equipment within the requirements of this doommnt, shall be performed when required.

3.2.3 Test prcpmm_n

3.2.3.1 STE ce_c_ms. The power sources, signal somces, and loads are provided to the unit under test by the AMSU-A
Special Test Equipment (STE) (Drawing 1335695 or 1356655), in _ with paragraph 5.2 of S-480-80. The STE is

automated test equipment conwolled by a MicroVax computer. The unit shall be connected to the STE in accordance with
AE-26157 and the detailed test procedures in 3.2.4.

3.2.3.2 Signal sources. Signal sources required during the performance test but not provided by the STE are as follows:

a. Cold background at LN2 temperature at room ambienL

b. +28 -,- 1Vdc, 3 Amps.

3.2.3.3 Sifna/outputs. Signal outputs, except for the test signals at/7, shall be monitored by the STE. The signal outputs
at 77 are shown in Figure 2.

3.2.3A Test software. AMSU-A1 bonded software shall be used to operate the STE. During initialization of the STE, as

specified in AE-26157, the AI software shall be selected. The bonded software is being selected by the STE computer
automatically during initialization of the STE.

3.2.3.$ 1_ turn-on. When called for in the individual test procedures, turn on the unit as follows:

1. Turn on the STE and initialize the STE as specified in AE-26157.

2. Connect breakout box to Jl on the $TE +28 V power supply cable J1.

3. Connect DVM to J1-1 (+) and J1-3 (RTN).

. Verify that the STE power supply POWER switch on the STE +28 V power supply is ON and the power
supply is adjusted to +28 _-0.5 Vdc.

5. Verify that the PWR and SW/TM switches on the STE power distribution unit are ON.

. Enter the serial number (decimal equivalent of the identification number provided in the UIIS) for the unit
under test using AE-26157, ff necessary. Verify that the Main Menu (AMSU-A1 WHAT TYPE OF

TEST?.) is displayed on the STE CRT terminal display.

. On the Main Menu, press the [2] MONITOR ONLY touch area (or type the nmnber). The Monitor Only
Menu will be displayed, with Block Monitor Data Select options shown in the middle (window) area of the
screen.

/
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Integrate/Hold Pulse

Dump Pulse

_-.--10 ms Q

Integrate/Hold

and Dump

t

t+------ O1= B - D

I = 25 ms

Figure 2. Signal Output at J7

°

.

10.

On the Monitor Only Menu, press [14] COMMANDS. The Commands Menu will be displayed in the
window area.

On the Commands Menu, press [9] MODULE POWER = CONNECT. Wait at least 18 seconds for

command execution. This applies power to the unit.

Execute commands as necessary to obtain the following configuration:

COMMANDS

[9] MOCE/LE POWER = CONNECT ANTE_qA IN COLD CAL POS = NO [15]

[10] SURVi-v'AL HTR PWR = OFF ANTENNA IN NADIR POS= NO [16]

[11] MODULE TOTALLY OFF = ON ANTENNA FULL SCAN MODE = YES [17]

[12] S_ AI-I POWER = ON PLL POWER = PLLO%I [18]

[13] SCANNER A1-2 POWER = ON COLD CAL POSITION MSB = ZERO [19]

[14] ANTenNA NARM CAL POS = NO COLD CAL POSITION LSB = ZERO [20]

[4] oN

]I. Wait at least 1$ seconds and observe the commands are acknowledged by STE.

9
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12. VerifythattheSTEpowersupplyisadjustedto+28 :_-0.5 Vdc (see steps 2 through 4).

13. Verify that all breakout box switches are in the closed position.

14. According to the individual test.procedures, execute commands as necessary to obtain the required

commands configuration. Several commands can he executed at the same time.

3.7,.3.6 Tm-n-offmcgu_. The unit can he turned off immediately by pressing [9] MODULE POWER = DISCONNECT on

the Commands Menu. For a phased shutdown, press [11] MODULE TOTALLY OFF = OFF on the Commands Menu or
press POWER [4] OFF on any display. When connecting breakout boxes to the unit or STE connectors, verify that the unit

power is off and the STE +28 V power supply is manually turned off.

NOTE

If power of the unit is turned off by command [9] MODULE POWER =

DISCONNECt or the STE program is interrupted, then perform a

phased shutdown after turn-on before starting next step.

3.2.4 Dcm//ed perJonmmce tens. The comprehensive performance tests for the AMSU-A1 system are to be carried out on

the fully assembled and operational mail The tests to he performed are as follows:

a. Grounding/Isolation system test.

b. Power system tesL

c. Clock commands and data system tesL

d. Radiometer fuactional tesk

e. Transient susc_tibility _sL

f. Instrument feedback teSL

3.2,4.1 Gromtd/ng test. This test provides the verification of the unit grounding requirements of GIIS IS-3267415

Paragraph 3.1.1 and UIIS IS-2617547 paragraph 3.1.1.

1. Connect breakout boxes to each of the spacecraft interface connectors J 1 through Y7 as shown in Figure 3.

Verify that all connectors are protected with connector savers.

2. Measure and record continuity or isolation between the points shown on Test Data Sheet (TDS) 1.

F

10
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Figure 3. Grounding Test Setup

3.2.4.2 Power system, lransient susct77tibility , power quality, and in.vlrumem feedback tests. The propose of these tests is

to verify power system compliance in regard to:

a. Turn-On wausients

b. Operating power

c. Transient susceptibility

d. Current ripple

The following DC voltage lines will be tested for the above parameters:

a.

b.

C.

d.

+28 V Main Load Bus (parameters a, b, c, d)

+28 V Pulse Load Bus (parameters a, b, c, d)

+28 V Analog Telemetry Bus (parameters b, c, d)

+10 V Interface Bus (parametersb, d)

11
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3.2,4.2.1+28 V main ioad bus t_t

I.

+28 V MI, B duKmg tam on _ra. The +28 V MLB (at28.56 Vdc) duringturnon, shallbe verifiedas

Configure the unit and test equipment as shown in Figure 4. Obtain DSA trigger from J4-14. Verify that

switchesI,2,14 and 15 of the breakoutbox areintheOPEN position.Disconnect+28 Vdc externalpower

supply outputat]I and adjustthe power supply toread 28.56± 0.05 Vdc on voltmeter. Re-connect the

power supplyoutput(Jl)asshown inFigure4.

2. Configure the Dynamic Signal Analyzer (DSA) as follows:

Select MEAS MODE

Select Tune Capture
Select Capture Select
Select Capture Length; Enter 300.0, Select maec

Select FREQ

Select E SMPL Off

Select Freq Span; Enter 25; Select kHz
Select SEI_CT MEAS

Select Power Spec
Select CH1 Active

Select WINDOW

Select Ham

Select SOURCE

Select Source Off
Select AVG

Select Avg Off
Select Tim Av Off

Select RANGE

Select Chart ] Range; Enter ]; Select V

NOTE

Select INPUT COUPLE

Select CHI DC

Select CHI Ground

Select INPUT TRIG

Select Trig Level: Enter 100; Select mV
Select Arm A U

Select F_: Select (-) S/ope
Select TRIG DELAY

Enter O; Select t_Sec
Select COORD

Select Real

Select VIEW INPUT

Select Time Buff
Select SCALJg

Select X Fixd Scale: Enter 0.0, $00; Select msec

Select Y Fixd Scale; Enter 0,80; Select mV

Select UNITS

Select Hz (sec)

Prior to collecting any current data, the current meter and DSA have to
be "zeroed out"; zero current reference has to be established on the

DSA. Follow this interim procedure to zero reference the current meter
and DSA.

a)

b)

c)

d)

e)

f)

Select 1.0 A/10mV per div. on the current amplifier.

Remove the current probe from the circuit and close the probe. Place the probe in a magnetic benign
location.

Adjust the "y" axis voltage range to :L-4mV.

Place the DSA in "Free Run" Trigger and depress "Start Capture" on the DSA.

With the "capture in process", adjust the "output DC level" control on the current amplifier to
indicate zerocurrent on theDSA.

Position the current probe to its original location in accordance with Figure 4, and return the DSA to

"Ext" trigger.

. Turn the unit ON by selecting [9] MODULE POWER; set up the operating modes as defined in paragraph
3.2.3.5 (reference the command screenparameters below). Ifnecessary, adjust the external power supply

for 28 Vdc.

12



Figure 4. +28 V Mare Load Bus Verification Setup
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[9] _Om2LE POWER = COm_ECT _ XN COLD CAL POS -- NO [15]

[10] SURVIVAL _ PWR = OFF _ IN NADIR POS= NO [16]]
I

[11] Ho_._ _T_Y On = ON _ _ SCAN MODE= YES [1_]1
I

[12] SC.AI_I_ _1.-1 POWER = ON , PI_ POWER = PLIZ)#1 [Z8] I
!

[13] SCAI_ 2a_1.-2 POWER = ON COLD _ POSITZON _ = ZERO [19]]
I

[14] _ WARM CJ_ POS = NO COLD _ POSITION I._B= ZERO [20] I

I
.

.

.

.

8

.

10.

ll.

12.

13.

14.

Turn the unit OFF by executing command [9] MODULE POWER. Confirm the command has been

executed on the STE display.

Start the DSA signal capture by depressing "Start Capture"; wait for the DSA message "waiting for trigger"
before proceeding.

On the STE computer, select [9] MODULE POWER and obtain a record of the +28 MLB Turn-On current

waveform. On the STE computer, select [9] MODULE POWER to turn the insmnnent's power OFF.

Adjust the display time base and voltage sensitivity to allow for adequate current and pulse duration

measurements (refer to Figure 5 or Figure 6 for an example of per division values). Plot the obtained

waveform and attach a hard copy of the scan to TDS 2.

Measure the Tmn-On time to reach steady state current; record this value on TDS 2.

Compute the peak current as follows:

Measuere the maximmn Y value by the currentJdiv as selected on the current amplifier. As an

example, if the current amplifier is set up to display l.O A/lO mV per division, and the maximum
Y value = 46:.8 mV:

46.8 mV x (1.0 A/10 mV) = 4.68 amps

Record tiffs value on TDS 2.

The I= derivative of the cm'rent waveform must be calculated. Compute the dl/dT as follows:

The most probable location of the greatest current demand is during the first positive transition

after voltage application. If this is the case, expand that segment of the display and measure the
greatest voltage Irausition in the smallest time transition. The change in voltage times the

_t/div as selected on the current amplifier produces the change in current. Next divide this
change in current by the change in time (in microseconds). This value is dl/dT. Example:

Change in voltage ................................ 35.29 mV

Change in time (microseconds) ............ 3115 ps

Current/ally on current amplifier ......... 1000 mA/10 mV

35.29 mV x (1000 mA/10 mV)/31.25 tts = 112.9 mA/tts

Record the computed value on TDS 2.

With the muitimeter, adjust the external power supply to 27.44 i-0.05 Vdc as measured between Jl-I (high)

and J1-3 (low).

Repeat steps 3 through 10.

With the mult_meter, adjust the external power supply to 28.00 d:0.05 Vdc as measured between 11-1 (high)

and J1-3 (low).

Repeat steps 3 through 10.

/

J/
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+28 VMI.B operating power. Measure the steady state current, voltage, and power as follows:

Configure the unit and test equipment as shown in Figure 4. Verify that switches 1, 2, 14 and 15 of the

breakout box are in the OPEN position.

2. Turn off power supplies. Insert current meter in positive lead of external power supply, turn power suppfies
on. Place the unit in operating condition as described in 3.2.4.2.1.1, step 3. While monitoring voltmeter

No. 1, adjust the external power supply to 27.0 ± 0.1 volts (see Figure 4). Record the voltage displayed on
voltmeter No. 1 on TDS 3 (MLB voltage at 27 Vdc).

3. Record the operating current on TDS 3.

4. Compute the operating power (in wars) as explained on TDS 3.

5. Execute command [18] PLL POWER to change from PLLO#1 to PLLCgt2. Allow the instnnm, nt to
stabilize for a minimum of two minutes.

6. Record the operating current on TDS 3.

7. Compute the operating power (in watts) as explained on TDS 3.

8. Execute command [18] PLL POWER to change from PLLO#2 to PLLO#I. Allow the instrument to
stabilize for a minimum of two minutes.

9. Adjust the external power supply to 28.0 ± 0.1 Vdc and record voltage on TDS 3.

10. Record the operating current on TDS 3.

11. Compute the operating power (in watts) as explained on TDS 3.

12. Execute command [18] PLL POWER to change from PLLO#1 to PLLO#2. Allow the insmanent to
stabilize for a minimum of two minutes.

13. Record the operating current on TDS 3.

14. Compute the operating power (in watts) as explained on TDS 3.

15. Execute command [18] PLL POWER to change from PLLO#2 to PLLO#1. Allow the insmanent to
stabilize for a minimum of two minutes.

16. Adjust the external power supply to 29.0 ± 0.1 Vdc and record voltage on TDS 3.

17. Record the operating current on TDS 3.

18. Compute the operating power (in watts) as explained on TDS 3.

19. Execute command [18] PLL POWER to change from PLLO#I to PLLO#2. Allow the instrument to
stabilize for a minimum of two minutes.

20. Record the operating current on TDS 3.

21. Compute the operating power (in watts) as explained on TDS 3.

22. Execute command [18] PLL POWER to change from PLLO#2 to PLLO#1. Allow the instnanent to
stabilize for a minimum of two minutes.

17
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23. Adjust the external power supply to 28.0 ± 0.5 Vdc.

24. Turn the unit off by executing [9] MODULE POWER = DISCONNECT.

3.2..4.2.1.3 lm_m_ feedback test. Instrument feedback test will be performed in the EMI/RFI chamber using
test procedure AE-26151/5.

3.2,4.2.1.4 Tmm/e_t z_tcqt/b///ty amfpower _ texts. Tim power tests that follow will demonsl_te the AMSU-A1

insmnnent will operate within specified parameters when the transients (low and high frequency) are applied directly to the
power lines.

33,..42.1.4.1 ,_ment setx#P. Set up the test equipment and connect to the instmn_nt as shown in Figure 7.

3.2.4.2.1.4.2 Low fr¢_/mad/adaced magffeats. The AMSU instrument shall be capable of normal operation before
and after positive and negative transients are injected into the power line at the ampfitude and duration specified in Figure 8.

Perform the Low Frequency Load Induced Transients test as follows:

1. With the exception of the external power supply, turn ON all the test equipment.

° Place the signal generator in ARB 0 mode. With the external power supply OFF, while monitoring the

oscilloscope, adjust the amplitude and frequency output of the signal generator to attain the signal characteristics
as shown in Figure 8.

3. Remove the signal generator output connection from the power supply. While monitoring the external power

supply dc voltage with the meter, turn the external power supply ON.

4. Turn the insmm_ut ON and place the instrument in the modes congruent with paragraph 3.2.3.5.

5. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach
printouts to TDS 51.

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three scans.

Remove the signal generator output from the power supply.

7. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach

printouts to TDS 51.

8. Record any deviations in the functional performance of the AMSU instrument on TDS 51.

18
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3.2.4.2.1.4.3 High frequency load induced transients. The AMSU instrument shall be capable of normal operation before
and after positive and negative transients are injected into the power line. The interfering frequencies are simulated by using

the uiangular wave output of the signal generator. There are three signals to be sequentially injected; the frequencies and

amplitudes as produced by the signal generator and measured by the oscilloscope are:

Frefluencv (H_ Amplitude

1.43 .................................. 200 mVpp

2.86 .................................. 1.00 Vpp

6.67 .................................. 1.50 Vpp

Tolerance on the above values is +10%.

Perform High Frequency Load Induced Transients as follows:

1. With the exception of the external power supply, turn ON all the test equipment.

2. With the external power supply OFF, while monitoring the oscilloscope, adjust the amplitude and frequency
output of the signal generator output as follows:

amplitude ...................... 200 mVpp
offset ............................. 0.000 V

frequency ..................... 1.430 Hz

3. Remove the signal generator output connection from the power supply. While monitoring the external power
supply dc voltage with the meter, turn the external power supply ON.

4. Turn the instrument ON and place the insmnnent in the modes congruent with paragraph 3.2.3.5.

5. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22.

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three scans.
Remove the signal generator output from the power supply.

7. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22.

8. Repeat steps 2-4 and 6-7 for 2.86 Hz and 1.0 Vpp.

9. Repeat steps 2-4 and 6.T for 6.67 Hz and 1.sVpp.

10. Record any deviations in the functional performance of the AMSU instrument on TDS 51.

3.2.4,2.2 +28 V pulse load bus test

3.2.4.2.2.1 PLB during the first two seconds. The PLB operation, during the first two seconds, sliall be verified as follows:

1. Configure the unit and test equipment as indicated in Figure 9. Obtain DSA trigger from J2-7. Verify that
switches 5, 6, 18 and 19 of the breakout box are in the OPEN position.

2. Disconnect +28 Vdc external power supply output and adjust the power supply to read 28.00 _. 0.05 Vdc by
using DVM. Re-connect power supply output as shown in Figure 9.
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3. Configure the dynamic signal analyzer as follows:

Select MEAS MODE

Select Time Capture
Select Capture Select ,.

Select Capture Length; Enter ]; Select Record
Select FREQ

Select Freq Span; Enter 100; Select Hz

Select E SMPL Off

Select Time Length; Enter 8.0; Select Sec
Select SELECT MEAS

Select Power Spec
Select CH1 Active

Select WINDOW
Select Hann

Select SOURCE

Select Source Off
Select AVG

Select Avg Off

Select Tim Av Off
Select RANGE

Select Aut I Rng up

Select INPUT COUPLE

Select CH1 DC

Select CH1 Ground

Select INPUT TRIG

Select Trig Level; Enter 1.5: Select V
Select Arm A U

Select Ext

Select Slope -
Select TRIG DELAY

Enter 0.0; Select Sec
Select COORD

Select Real

Select VIEW INPUT

Select T'Lme Buff
Select SCALE

Select X Fixd Scale: Enter 0.0, 8.0; Select Sec

Select Y Fixd Scale; Enter -10.0, 70.0; Select mV
Select UNITS

Select Hz (sec)

NOTE

Prior to collecting any current data, the current meter and DSA have to be "zeroed
out"; zero current reference has to be established on the DSA. Follow this interim
procedure to zero reference the current meter and DSA.

a) Select 200 mA/10mV per div. on the current amplifier.

b) Remove the current probe from the circuit and close the probe. Place the probe in a magnetic benign location.

c) Adjust the "y" axis voltage range to :l:4 inV.

d) Place the DSA in "Free Run" Trigger and depress "Start Capture" on the DSA.

e) With the "capture in process", adjust the "output DC level" control on the current ampfifier to indicate zero
current on the DSA.

f) Position the current probe to its original location in accordance with Figure 9, and remm the DSA to "Ext"
trigger.

The instrument is now ready to capture and plot 8 seconds of data.
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o Adjust external power supply for +28 Vdc. Turn the unit ON by selecting [9] MODULE POWER, set up

the operating modes as defined in paragraph 3.2.3.5 (reference the command screen _ below). If
necessary, re-adjust the external power supply for 28 Vdc.

CO_S

[9] MODULE POWER = t'(_gCT _ IN COLD CAL POS = NO [15

[10] SITRVIVAL HTR PWR = OFF ANT_IA IN NADIR POS= NO [16

[II] MODULE TOTALLY OFP = 0N _ PULL SCAN MODE = YES [17

[12] S_ AI-1 POWER = (351 PLL POWER = PLLO#I [18

[13] S_ AI-2 POWER = _I COLD CAL POSITION MSB = ZERO [19

[14] _ WARM CAI, POS = NO COLD CAL POSITI_ LSB = ZERO [20

POWER[4] ON

.

6.

.

3.2.4.2.2.2

1.

2.

3.

4.

3.2.4.2.2.3

1.

2.

3.

4.

Start the DSA signal capture by depressing "Start Capture".

Obtain the first 2 second PLB current waveform by selecting 0 to 2 seconds time span. Refer to Figure 10 for

a typical waveform. Turn ORF the "X" cursor if it is ON. Turn the "X" cursor ON. The ctwsor will appear at

the highest peak. Ensure this value is less than or equal to 1.3 amps. Record value on TDS 4.

Compute the peak cmTent as follows:

Multiply the maximum Y value by the currentJdiv as selected on the cm-rent amplifier. As an example,
if the c_t amplifier is set up to display 200 mA/10 mV per division, and the maximum Y value =
276 mV:

60 mV x (200 mA/10 mV) = 1200 mA = 1.20 amps

PLB measured from 2 to 4 secomds. The PLB operation, from 2 to 4 seconds, shall be verified as follows:

Reset the dynamic analyzer in accordan_ with 3.2A.2.2.1(2).

Change the PRE-TRIGGER DELAY setting of the dynamic signal analyzer to 1.9 seconds.

Obtain a hard copy of the signal displayed on the dynamic signal analyzer (refer to Figure 10 for typical

wave form).

From the hard copy obtained in step 3, calculate the peak current. Record the peak current and bus current
values during the integrate/hold, dump (I/H, D) time period (refer to Figure 10) on TDS 4.

PLB m_uredfrom 4 to 6 st,¢o_. The PI.,B operation, from 4 to 6 seconds, shall be verified as follows:

Reset the dynamic analyzer in accordance with 3.2.4.2.2.](2).

Change the PRE-TRIGGER DELAY setting of the dynamic signal analyzer to 3.9 seconjts.

Obtain a hard copy of the signal displayed on the dynamic signal analyzer (refer to Figure 10 for typical
waveform).

From the hard copy obtained in step 3, calculate the peak current. Record the peak current and bus current

values during the integrate/hold, dump (I/H, D) time period (refer to Figure 10) on TDS 4.

.

/
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3.2.4.Z2,.4 PLB measured from 6 to 8 uconds. The PLB shall be measured as follows:

1. Reset the dynamic analyzerina_oe_moe with 3.2A.2.2.1(2).

2. Change the PRE-TRIGGER DELAY setting of the dynamic signal analyzer to 5.9 seconds.

3. Obtain a hard copy of the signal displayed on the dynamic signal analyzer.

. From the hard copy obtained in step 3, calculate the peak current. Record the peak current and bus current

values during the integrmabold, dump (I/H, D) time period (refer to Figure 10) on TDS 4.

3.2.4.2,2.5 E/f_ seeoad intehnm_ current memmmmc_. To observe the PLB integrated (8 sec.) current waveform on the

dynamic signal analyzer, configure the dynamic signal analyzer as follows:

Select SCALE

Select X F,ixd Scale; Enter 0.0, 8; Select Sec

Select Y Fxd Scale; Enter-10, 70; Select mV
Select VIEW INPUT

Select Time Record: Note - the display heading changes to read "Cap Tim Rec"
Select MATE[

Select Next

Select lntgrt:

Note - the display changes to present an integrated value of the current waveform.

Select X (cursor)

Move the X marker to the maximum fight of the display. The Y value is indicative of the integrated current

value over the entire 8 second period (in amp-sec).

Multiply the maximum Y value by the currentJdiv as selected on the current amplifier, then divide by 8 seconds to

acquire the average current value. As an example: if the current amplifier is set up to display 200 mA/10 mV
per division, and the maximum Y value = 32.4 mV-sec:

[32.4 mV-sec x (200 mA/10 mV)]/8 sec = 81 mA

Enter the calculated integrated value on TDS 4.

3.2.4.2.2.6 PL.B awn-on

. Configure the unit and test equipmeat as shown in Figure 9. Obtain DSA trigger from J4--14. Verify tim

switches 5, 6, 18 and 19 of the breakout box are in the OPEN position.

2. Configure the Dynamic Signal Analyzer (DSA) as follows:
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Select MEAS MODE

Select Time Capture

Select Capture Select
Select Capture Length; Enter 500.0; Select msec

Select FREQ ..

Select Freq Span; Enter 20; Select kHz
Select E SMPL Off

Select Time Length; Enter 32.0;
Select msec

Select SEI_CT MEAS

Select Power Spec
SelectCHI Active

Select WINDOW

Select Harm

Select SOURCE

SelectSource Off
Select AVG

Select Avg Off

Select Tim A v Off
Select RANGE

Select Chart 1 Range: Enter 1; Select V

Select INPUT COUPLE

Select CH1 DC
Select CH I Ground

Select INPUT TRIG

Select Trig Level: Enter 1: Select V
Select Arm A U
Select Extenal

Select Ext; Select Slope(.)
Select TRIG DELAY

Enter 0; Select t_Sec
Select COORD

Select Real

Select VIEW INPUT

Select Tune Buff
Select SCALE

Select X Fizd Scale: Enter 0.0, 25

Select msec

Select Y Fixd Scale; Enter -10, 470
Select mV

Select UNITS

Select Hz (sec)

NOTE

Prior to collecting any current data, the current meter and DSA have to
be "zeroed out"; zero current reference has to be established on the

DSA. Follow this interim procedure to zero reference the current meter
and DSA.

a)

b)

Select 200 mA/10mV per div. on the current amplifier.

Remove the current probe from the circuit and close the probe. Place the probe in a magnetic benign
location.

c)

d)

e)

Adjust the "y" axis voltage range to +4 mV.

Place the DSA in "Free Run" Trigger and depress "Start Capture" on the DSA.

With the "capture in process", adjust the "output DC level" control on the current amplifier to
indicate zero current on the DSA.

t3 Position the current probe to its original location in accordance with Figure 9, and return the DSA to

"F_.xt" trigger.
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. Adjust external power supply for +28 Vdc. Turn the unit ON by selecting [9] MODULE POWER; set up

the operating modes as defined in paragraph 3.2.3.5 (reference the command screen parameters below). If
necessary, re-adjust the external power supply for 28 Vdc.

• C0I_[ANDS I[9] IeDIIUI_ POW_ s COlleCT _rlZt,R_ IN COLD _ POS = 110 [15]

[10] SURVIVAL _ I:'NR = OFF _ IN NADIR I_DSffi NO [16][

[11] MODULE TOTALLY OFF = ON _ FULL SCAN MODE ffi YES [17]]

[12] S_ AI-I POWER = ON PLL POWER = PLLO#1 [18][

[13] S_ AI-2 POWER = ON COLD CAL POSITION MSB = ZERO [19][

[14] _ WARM CAL POS ffi NO COLD CAL POSITION LSB = ZERO [20][

IPOWER [4] ON

.

,

.

.

8.

.

10.

Turn the unit OFF by executing command [9] MODULE POWER. Confirm the command has been

executed on the STE display.

Start the DSA signal capture by depressing "Start Caputre"; wait for the DSA message "waiting for trigger"

before proceeding.

On the STE computer, select [9] MODULE POWER and obtain a record of the +28 PLB Turn on current
waveform. On the STE computer, select [9] MODULE POWER to turn the inswunment's power OFF.

Adjust the display time base and voltage sensitivity to allow for adequate current and pulse duration

me&smenmnts. Plot the obtained waveform and attach a hard copy of the scan to TDS 4. Refer to Figure

11 for an example of the expected waveform.

Measure theTurn-On pulsewidth;recordthisvalueon TDS 4.

Compute the peak current as follows:

Measure the maximum Y value by the current/div as selected on the current amplifier. As an

example, if the current amplifier is set up to display 200 mA/10 mV per division, and the
maximum Y value = 276 mV:

276 mV x (200 mA/10 mV) = 5520 mA = 5.52 amps

Record thisvalueon TDS 4.

The 1" derivative of the current waveform must be calculated. Compute the dl/dT as follows:

The most probable location of the greatest current demand is during the first positive transition

afar voltage application. If this is the case, expand the segment of the display and measure the

greatest voltage transition in the smallest time Iransition. The change in voltage times the

current/div as selected on the current amplifier produces the change in current. Next divide this
change incurrentby thechange intime(inmicroseconds).This valueisdl/dT. Example:

Change involtage................................144 mV

Change intime(microseconds)............19.5gs

Current/divon currentamplifier.........200 mA/10 mV

144 mV x (200mA/10 mV)/19.5 tLS= 147.7mA/Bs

r Record thecomputed value on TDS 4.
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Figure 11. +28V Pulse Load Bus Turn-on Transient
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3.2.4.2.2.'/ P/.,B rau_m in warm ca/, tom ca/and Nad/r mode

I. Place instnnnent in Warm Cal mode.

2. Measure and record PI.B steady stale current on TDS 4 with a multimeter in the Current mode.

3. Repeat step 2 after placing instrument in Cold Ca] mode.

4. Repeat step 2 after placing insmmgnt in Nadir mode.

5. Repeat step 2 after placing instrument in Warm Calm mode and commanding both mottws off.

6. After stabilizing for a minimum of 20 scans, acquire one Full Scan mode printout, and attach it to TDS 4.

3.2.4.2.2.8 Instrument feedbac.k test (PI.,B). Insmmgnt feedback test will be performed in the EMI/RFI chamber using

EMI/RFI test procedure AE-26151/5.

3.2,4.2,2.9 _ _ am/power qua/_ tet_. The tests that follow will demonstrate the AMSU-A1

insmm_nt will operate within specified pman_ters when the lransients (low and high frequency) are applied directly to the
power lines.

3.2.4.2.2.9.1 Equ/pment setup. Set up the test equipment and connect to the instnnnent as shown in Figure 12.

3.2.4.7,2.9.2 Low frequency/oad/ndaced Imns/ents. The AMSU instrdment shall be capable of normal operation before
and after positive and negative tzansients are injected into the Pulse Load Bus power line at the amplitude and duration

specified in Figure 13. Perform the Low Frequency Load Induced Transients as follows:

1. With the exception of the external power supply, turn ON all the test equipment.

2. Place the signal generator in ARB I mode. With the external power supply OFF, while monitoring the

oscilloscope, adjust the amplitude and frequency output of the signal generator to attain the signal characteristics
as shown in Figure 13.

3. Remove the signal generator output connection from the power supply. While monitoring the external power

supply dc voltage with the meter, turn the external po_w_r supply ON.

4. Turn the instalment ON and place the instrument in the modes congruent with paragraph 3.2.3.5.

5. Acquire_e(_)Fu_ScanM_deprint_ut;verifytheprint_utmeetstherequirements_f_S_9_ Attach
printouts to TDS 51.

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three (3) scans.

Remove the signal generator output from the power supply.

7. Acquire one (1) Full Scan Mode printout, verify the printout meets the requirements of TDS 19 thtu 22. Attach
printouts to TDS 51.

8. Record any deviations in the functional performance of the AMSU instrmnent on TDS 51.

3O
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Figure 13. Load lmtu_d Transient (Pulse Load)

3.2A.2.2.9,3 High fr_/ear indued amu_. The AMSU instnm_nt shall be capable of normal operation before

and after positive and negative a-aasients are injected into the power line. The interfering frequencies are _nulated by using

the Iriangnlar wave output of the signal generator. There are three signals to be sequentially injected; the frequencies and

amplitudes as produced by the signal generator and measured by the oscilloscope are:

F_tll_lla_Y..tlj_ Anmlitu_e

1.43 .................................. 200 mVpp

2.86 .................................. 1.00 Vpp
6.67 .................................. 1.50 Vpp

Tolerance on the above values is 2_10_.

Perform tl_ High Frequency Load Induced Tnmsi_ts as follows:

1. With the exception of the external power supply, nan ON all the test equipment.

2. With the external power supply OFF, while monitoring the oscilloscope, adjust the amplitude and frequency

output of the signal generator output as follows:

amplitude ..................... 200 mVpp
offset ............................ 0.000 V

frequency .................... 1.430 Hz

3. Remove the signal generator output connection from the power supply. While monitoring the external power
supply dc voltage with the meter, turn the external power supply ON.

4. Turn the inslrmnent ON and place the inslrument in the modes congruent with paragraph 3.2.3.5.

5. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22.

6. Connect the signal generator to the external power supply. Wait for the insu-ument to complete three (3) scans.

Remove the signal generator output from the power supply,

7. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22.

8. Repeat steps 2-4 and 6-7 for 2.86 Hz and 1.0 Vpp.

9. Repeat steps 2-4 and 6-7 for 6.67 Fh and 1.5 Vpp.
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10. Record any deviations in the functional performance of the AMSU instnnnent on TDS 51.

3.2.4.2.3 Analog telemary bus

3.2.4.2.3.1 Operating power measurements. The purlxw_ of this test is to calculate the operating power of the Analog
Telemetry Bus from measurements taken of the bus voltage and current

1. Configure the insmm_nt as shown in Figure 14.

2. Turn the insu'ument ON and place the instnm_nt in the modes congruent with paragraph 3.2.3.5.

3. Measure the bus current and record on TDS 5.

4. From the measurements recorded on TDS 5, calculate the operating power for the telemetry bus and record
on TDS 5.

3.2.4.2.3.2 Insmonentfeedback test (ATB). Instrument feedback test will be performed in the EMI/RFI chamber using
EMI/RFI test procedure AE-26151/5.

3.2.4.2.3.3 Transient susceptibility and power quality tests (ATB). The tests that follow will demonstrate the AMSU-AI

instrument will operate within specified parameters when the transients (low and high frequency) are applied directly to the
power lines.

3.2,4.2.3.3.1 Equipment setup. Set up the test equipment and connect to the insu'un_nt as shown in Figure 15 (exceptions:
remove the current probe and amplifier;, connect the oscilloscope to monitor output of the signal generator).

3.2.4.2.3.3.2 Low frequency/oar/nduced trans/ents. The AMSU instnmlent shall be capable of normal operation before

and after positive and negative u'ansients are injected into the power line at the amplitude and duration specified in Figure 16.
Perform the Low Frequency Load Induced Transients as follows:

1. With the exception of the external power supply, turn ON all the test equipment.

. Place the signal generator in ARB 0 mode. With the external power supply OFF, while monitoring the

oscilloscope, adjust the amplitude and frequency output of the signal generator to almm the signal characteristics
as shown in Figure 16.

3. Remove the signal generator output connection from the power supply. While monitoring the external power

supply dc voltage with the meter, turn the external power supply ON.

4. Turn the instrument ON and place the instalment in the modes congruent with paragraph 3.2.3.5.

5. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach
printouts to TDS 51.

6. Connect the signal generator to the external power supply. Wait for the inslrument to complete three (3) scans.

Remove the signal generator output from the power supply.

7. Acquire one (I) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach
printouts to TDS 51.

8. Record any deviations in the ftmctional performance of the AMSU instrument on TDS 51.
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3.2.4.2.3.3.3 High frequt, ncy load imflw.ed _. The AMSU ins°anent shall be capable of normal operation before

and after positive and negative u'ansients are injected into the power line. The interfering frequencies are simulated by using
the Iriangalar wave output of the signal generator. There are three signals to be sequentially injected; the frequencies and

amplitudes as produced by the signal generator and measured by the oscilloscope are:

Anmlimde

1.43 ............................... ... 200 mVpp

2.86 .................................. 1.00 Vpp
6.67 .................................. 1.50 Vpp

Tolerance on above values is :!:10%.

Perform the High Frequency Load Induced Transients as follows:

1. With the exception of the external power supply, turn ON all the test equipment.

2. With the external power supply OFF, while monitoring the oscilloscope, adjust the amplitude and frequency
output of the signal generator output as follows:

...................................... amplitude
offset ............................ 0.000 V

frequency .................... 1.430 Hz

200 mVpp

3. Remove the signal generator output connection from the power supply. While monitoring the external power

supply tic voltage with the meter, turn the external power supply ON.

4. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2.3-5.

5. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22.

6. Connect the signal generator to the external power supply. Wait for the ins°anent to complete three (3) scans.

Remove the signal generator output from the power supply.
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7. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22.

8. Repeat steps 2-4 and 6-7 for 2.86 I-Iz and 1.0 Vpp.

9. Repeat steps 2-4 and 6-7 for 6.67 Hz and 1.5 Vpp.

10. Record any deviations in the functional performance of the AMSU instrument on TDS 51.

3.Z4.Z4 +I0 voltinterfacebus test

3.2.4.2.4.1 Operating power measurements. The purpose of this test is to calculate the operating power of the +10 Vdc
Interface Bus h'om measurements taken of the bus voltage and current.

1. Configure the instrument as shown in Figure 17.

2. Turn the iuswument ON and place the instrument in the modes congruent with paragraph 3.2.3.5.

3. Measure the bus current and record on TDS 6.

4. From the measurements recorded on TDS 6, calculate the operating power for the telemetry bus and record
on TDS 6.

3.2.4.2.4.2 Instrument feedback test. Instrument feedback test will be performed in the EMIJRFI chamber using EMI/RFI
test procedure AE-26151/5.

3.2.4.2.5 Power input test for LPT. For LPT, test the power input as follows:

1. Configure the unit and test equipment as indicated in Figure 18.

2. Turn the unit ON as described in 3.2.3.5. Set the STE power supply voltage at 28.00 _+0.05 Vdc using 25-
pin breakout box and DVM #1.

NOTE

Do not proceed without successful completion of step 2.

3. Record the voltage from DVM #1 and current in Amps from STE current meter on TDS 7.
3.2.4.3 C2ock, commands, and data system test. _ procedure verifies the clock signal, the commands, and the data
requirements specified in S-480-80, GIIS IS-3267415, and UIIS IS-2617547.

3.2.4.3.1 Test sequence. The test sequence shall be as follows:

a.

b.

C.

Clock signals verification

Commands and Digital-B telemetry verification

Data output verification

(1) Digital-A

(2) Analog telemetry

(3) Test points

d. GSE modes.
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3.2.4.3.2 Cg0ck _ t¢_. The following items shall be tested to verify the clock signals. Refer to Figure 19 for graphical

representation of these pulses.

1.248 MHz clock

b. 8 seconds frame pulse

c. A1 select pulse

d. C1 shift pulse

)
{. I

IL

[ I
I
I

_40.4 ps:"

0.801ps

Clock 1248 M_

A1 Select

8Soc. Pu_e

C1Sh_
Pube

, T; _1.5._ -_ +.-®-.

®
_4.,-+I,_- ® @

| 48

, ---.los

,,
I II

----_ .--- 12pS

8 Seconds

f_

Figure 19. Clock Pulses Timing and Synchronization

3.2.4.3.2.1

I.

2.

3.

.

1.248 MHz synchro_tion clock. Perform the following procedures:

Configure the unit and the test equipment as indicated in Figure 20.

Connect CHANNEL- 1 of the oscilloscope to the 1.248 MHz clock signal as shown in Figure 20.

Turn the unit ON as described in 3.2.3.5.

NOTE

Do not proceed without successful completion of step 3.

Using the oscilloscope, measure the 1.248 MHz clock signal. Record the data and attach the photograph or

plot on TDS 8.
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3.2.4.3.2.2CI sl_Iftpulse _ev_ca_n. Connect CHANNEL-2 ofthe o_illosco_ toPin 2 of the9-pinh_._out box (P2-

]2). Photograph or plot the oscilloscope display and record the information indicated on TDS 9.

3.2.4.3.2.3 A1 select pulse verifw.a_n. Connect CHANNEL-2 of rite oscilloscope to Pin 6 of the 9-pin breakout box 0>2 -
]2). Photograph or plot the oscilloscope display and.record the information indicated on TDS 10.

3.2.4.30..4 8-secouds frame s3mcpulse _erifica_n

l. Connect CHANNEL-2 of the oscilloscope to Pin 7 of the 9-pin breakout box (P2-]2). Photograph or plot
the oscilloscope display and record the information indicated on TDS 11. (Record of "C" timing only, is

requL,nd.)

2. Turo the unit OFF by executing the softkey command [11] MODULE TOTALLY OFF to OFF. Leave both
breakout boxes in place.

3.2.4.3.2.5 Synchronization signal relationship. The following synchronization signal relationship shall be verified.

a. AI select pulse and the 8-second frame sync pulse

1. With the unit off, configure the unit and the test equipment as indicated in Figure 21.

2. Connect CHANNEL- 1 of the oscilloscope to the breakout box, Pin 6 (All.

3. Adjust the amplitude and the trigger level of the oscilloscope for best picture.

4. Photograph or plot the oscilloscope display and attach the photograph or plot in the space provided
on TDS 12.

5. From the photograph or plot, verify the synchronization as described in TDS 12. Record pass or
fail.

b. AI select pulse and C1 shift pulse

1. Connect CHANNEL-2 of the osciUoscope to the breakout box Pin 2 (C1 shift pulse).

2. Adjust the amplitude and the trigger level of the oscilloscope for best pictme.

3. Photograph or plot the oscilloscope display and attach the photograph or plot in the space provided
on TDS 12, sheet 2.

4. From the photograph or plot, verify the synchronization as described in TDS 12, sheet 2. Record
pass or fail.

c. A1 select pulse and 1.248 MI-lz clock.

1. Connect CHANNEL,2 of the oscilloscope to the clock connector located at the rear of the STE.

2. Adjust the amplitude and the trigger level of the oscilloscope for best picture.

3. Photograph or plot the oscilloscope display and attach the photograph or plot in the space provided
on TDS 13.

4. From the photograph or plot, vzrify the synchro "mzation as described in TDS 13. Record pass or
fail.
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3.2.4.3.3 Co_ and digital.B telemary test.
the following paragraphs.

3.2.4.3.3.1

1.

Commands and digital-B telemetry shall be verified in accordance with

Modu/¢ tom//y off. Commands and digital-B telemetry, with the module totally off, shall be tested as follows:

Turn the unit on as follows:

a. Press [12] POWER ON (from 1st screen).

b. Press [2] MONFIDR ONLY (from 1st screen)

c. Press [ 14] COMMANDS (from 2nd screen)

Verify the screen displays the default parameters below.

COm(ANDS

[9] MODULE POWER = CC_IECT ANTENNA IN COLD CAL POS = NO [15]

[10] SURVIVAL HTR PtqR = OFF ANT_IA IN NADIR POS= NO [16]

[11] MODULE TOTALLY OFF = ON ANTm_A FULL SCAN MODE = NO [17]

[12] S_ AI-I POWER = ON PLL POWER =_ PLL011 [18]

[13] S_ AI-2 POWER = ON COLD CAL POSITION MSB = ZERO [19]

[14] _ tOJ_ C.AL Z'OS = YES COLDCAL POSXTIC*Z LSB = ZERO [20]

POWER[4] ON

.

3.2.4.3.3.2

follows:

1.

3.2.4.3.3.3

2. From the Commands Menu, execute command [1 I] MODULE TOTALLY OFF to OFF mode.

3. Wait at least 18 seconds, then verify that the following events are in effect:

a. [11] MODULE TOTALLY OFF=OFF

b. [12] SCANNER Al-1 POWER=OFF.

c. [13] SCANNER A1-2 POWER = OFF.

d. [10] SURVIVAL HEATER POWER = OFF

Antemmreflectors for AI-I and A1-2 poindng toward the warm load.

Record the above observations on TDS 14.

Surdml heater power ON/OFF commamt. The survival heater power ON/OFF command shall be tested as

Execute command [10] SURVIVAL HEATER POWER to ON mode. Wait at least 18 geconds. Verify that
the command is in effect. Record observation on TDS 14.

2. Execute command [10] SURVIVAL I-IF_TER to OFF mode. Wait at least 18 seconds. Verify that the
command is in effect. Record observation on TDS 14.

Module power connect command. The module power connect command shall be tested as follows:

1. Execute command [9] MODULE POWER to CONNECT mode. Wait at least 18 seconds. Verify that the
command is in effect. Record observation on TDS 14.

2. Verify that the current at the STE power supply is 0.5 to 4.3 Amperes. Record this information on TDS 14.
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Phase lock loop (PLL) PLLO No. I/PLLO No. 2. The PLL PLLO No. 1/PLLO No. 2 command shall be tested

1. Execute [18] PLL POWER: PLLO#2

Wait at least 18 seconds. Verify that the command is in effect. Record observation on TDS 14.

2. Execute [ 18] PLL POWER : PLLO#I

Wait at least 18 seconds. Verify that the command is in effect Record observation on TDS 14.

Scanner commands perification. The scanner commands shall be tested as follows:

1. Execute commands as necessary to obtain the following configuration:

COMMANDS

[9 ] MODULE POWER = CONNECT _ IN COLD CAL POS = NO

[I0] SURVIVAL HTR PWR = OFF _ IN NADIR POS= NO

{11] MODULE TOTALLY OFF = ON ANTi, HA FULL SCAN MODE = YES

[12] SCANNER AI-1 POWER = ON PLL POWE_ = PLLO#1

[13] S_ A1-2 POWER = ON COLD CAT. POSITION MSB = ZERO

[14] ANTmqHA WARM CAL POS = NO COLD CAL POSITION LSB = ZERO

POWER [4] ON

[15]]

[16]]

[17] I

[18] I

[19]]

[2011

.

.

3.2.4.3.3.6

operationasfollows:

Wait at least 18 seconds. Verify that the commands are in effect. Record observations on TDS 15.

Execute. [12] SCANNER A1-1 POWER = OFF

[13] SCANNER A1-2 POWER = OFF

Wait at least 18 seconds. Verify that the commands are in effect. Record observations on TDS 16.

Execute. [ 12] SCANNER A1-1 POWER = ON
[13] SCANNERA1-2 POWER = ON

Wait at least 18 seconds. Verify that the commands are in effect. Record observations on TDS 17.

Scanner position commands (,41-1 and AI-2) verifie.ation. Verify scanner position command

NOTE

Verification of the scan position is applicable to both antenna reflectors

located at the high and low bays of the instrument (AI-1 and A1-2).

.

'

Execute: [14] ANTENNA WARM CAL POS = YES

[ 17] ANTENNA FULL SCAN MODE = NO

Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18.

Execute: [15] ANTENNA IN COLD CAL POS = YES

[14] ANTENNA WARM CAL POS = NO

Execute: [19] COLD CAL POS MSB = zero

[20] COLD CAL POS LSB = one
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Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18.

3. Execute: [19] COLD CAL POSITION MSB = ONE

[20] COLD CAL POSITION LSB = ZERO

Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18.

4. Execute: [19] COLD CAL POSITION MSB= ONE
[20] COLD CAL POSITION LSB- ONE

Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18.

5. Execute: [19] COLD CAL POS1TION MSB= ZERO

[20] COLD CAL POSmON LSB= ZERO

Wait at least 18 seconds. Verify that the comnw_s are in effect Record observation on TDS 18.

6. Execute: [ 16] ANTENNA IN NADIR POSITION = YES

[15] AN'II]2qNA IN COLD CAL POS = NO

Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18.

7. Execute: [14] ANTENNA WARM CAL POS = YES

Wait at least 18 seconds. Verify that the commands are in effect Record observation on TDS 18.

3.2.4.3.4 Digital-A data output verifw.a6on. The following items shall be tested to verify the digital-A data output:

a. Full scan (3.2.4.3.4.1)

b. Warm load (3.2.4.3.4.2)

c. Cold cal (3.2.4.3.4.3)

d. Nadir (3.2.4.3.4.4).

For each of the above scan modes, the following parameters will be subject to pass/fail criterion:

m

[I1]

tin]

[IV]

Sync. sequence

Unit LD. and serial number

Digital-B serial dam verification

Reflector positions

j_
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Radiometric data shall be obtained from two channels only, Channels 9 and 3.
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Channel 9 is

physically located at the high bay of the sensor (AI-I location) and Channel 3 is located at.the
lower bay of the sensor (AI-2 location).

IV'I] Temperature sensors.

For the cold cal mode, reflector position [IV], verify the following:

(a) Cold ca] position with MSB=I and LSB--0

(b) Cold ca] position with MSB=O and LSB=I

(c) Cold ca] position with MSB=I and LSB=I.

NOTE

The calibration data for the selected AMSU-A1 sensor serial number is

required prior to the start of this test. Refer to 3.2.4.3.4.1.

3.2.4.3.4.1 Full scan mode. The digital-A data output in full-scan mode shall be tested as follows:

1. Turn the unit on. Execute commands as necessary to obtain the following configuration:

c_s

{9] MODULE POWER = CO_ECT ANTENNA IN COLD CAL POS = NO [15]

[10] SURVIVAL HTR PWR = OFF ANT_qA IN NADIR POS= NO [16]

[11] MODULE TOTALLY OFF = ON ANTENNA FULL SCAN MODE = YES [17]

[12] SCANNER AI-1 POWER = ON PLL POWER = PLLO#I [18]

[13] S_ AI-2 POWER = ON COLD CAL POSITION MSB = ZERO [19]

[14] ANT_qNA WARM CAL POS = NO COLD CAL POSITION LSB ffi ZERO [20]

Pow_ [4] ON

.

.

(I). (I_.

4.

IIV1

.

Obtain a full printout (9 pages) of all the parameters ([I] through IN'I]) described above, by touching the

PRINT [3] FULL touch area. The computer will start printing all 9 pages of data.

Label 1st page of 9 pages with the unit serial number and the paragraph number corresponding to this test.

and ffII_ Sync, Unit ID, and Digital-B Data

Using Page 1 of the printout, verify that elements 0001 through 0008 are within the required values

specified in TDS 19. Record pass or fail.

Reflector position

NOTE

To verify the following steps, the operator may print out the individual

parameters by using AE-26157 and attach the data to each TDS.

Using the individual printout, verify that there is no '_E" ERROR Flag (for S_ 102 through 104) on the

computer printout. Record pass or fail on TDS 20. For S/N 105 and up, verify that position values are

within + 10 countsfrom requirement providedinTDS 6, AE-26002/1.
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Radiometric data

6. Using the individual printout, verify that the data are within the values specified on TDS 21. Record pass or
fail.

rvI] Temverature sensqrs

7. Using the individual printout, verify that elements 1090 through 1180 are within the values specified on

TDS 22 (sheets 1 and 2). Record pass or fail.

Warm ca/mode. The digiud-A data output, in warm-cal mode shall be tested as follows:

Execute commands as necessary to obtain the following configuration:

J, %

[9] MODULEPOWER= ¢O_CT _ Z_ COLDC._ POS = NO [15]

[10] SURVIVAL _ _ = OFF _ IN RM3_ POS= NO [16]

[11] tt0UU_ TOTALLY OFIP = ON _ FULL SCANNODE = NO [17]i

[12] SC._[q_ _!.-1 POWER = ON pT.r. POWER = PLI,O#Z [18]

[13] S_ _-2 POWER = ON COLD _ POSITION MSB = ZERO [19]

[14] _ _ _ POS = YES COLD C_T= POSITI(_1 _ = ZERO [20]

POWER[4] ON

I"11.fiB, and FHIi Svnc. Unit-ID,and D_eital-BData

2. Using Page I of the printout,verifythatelements 0001 through 0008 are withinthe required values

specifiedinTDS 23. Record passorfail.

NOTE

To verifythe followingsteps,the operatormay printoutthe individual

parmnetersby usingAE-26157 and attachthedata toeach TDS.

[IV] Reflector vosition

3. Using the individual printout, verify that there is no "E" ERROR Flag (for S/N 102 through 104) on the

computer printout. Record pass or fail on TDS 24. For _ 105 and up, verify that position values are

within 4- I0 counts fi'om requirement provided in TD$ 6, AE-26002/I.

Rndiometric data

4. Using the individual printout, verify that the data are within the values specified on TDS 25. Record pass or
fail.

13/-I1 Temveramre sonars

5. Using the individual printout, verify that elements 1090 through 1180 are within the values specified on

TDS 26 (sheets I and 2). Record pass or fail.
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•, COMMANDS

[9] MODU_ POWER = CONNECT _ XN COLD CAL POS = YES [15]_

[i0] SURVIVAL HTR P_R = OFF _ IN NADIR POS= NO [16]

[ii] MODULE TOTALLY OFF = ON ANTENNA FULL SCAN MODE = NO [17]

[12] SCANNER AI-I POWER : ON PLL POWER = PLLO#I [iS]

[13] s_ AI-2 POWER = ON COLD CAL POSITXON MSB = ZERO [19]

[14] ANTENNA WARM CAL POS = NO COLD CAL POSITION LSB = ZERO [20]

PowER [4] oN

[I], _ and [m-I Svnc. Unit ID, and Digital "B" dam

. Using Page 1 of the printout, verify that elements 0001 through 0008 are within the required values

specified in TDS 27. Record pass or fail.

NOTE

To verify the following steps, the operator may print out the individual
parameters by using AE-26157 and attach the data to each TDS.

[W] Reflector position

.

.

Using theindividualprintout,verifythatthereisno "E" ERROR Flag (forS/N 102 through 104) on the

computer printzmtforsteps4a,4b,4c,and 4d. For S/N 105 and up, verifythatpositionvaluesarewithin

+ I0countsfrom requirementprovided inTDS 6,AE-26(K}2/I.

To test the cold cal reflector position, perform the following substeps:

a.

b.

c.

d.

e.

Using AE-26157; select reflector position screen, execute PRINT [2] SCREEN ONLY, and attach
the data to TDS 28. Verify that there is no "E" ERROR Flag (for S/N 102 through 104) on the

computer printout. Record pass or fall on TDS 28. For S/N 105 and up, verify that position values

are within + I0 countsfrom requirementprovided in TDS 6,AE-26002/1.

Execute commands [19] COLD CAL POSITION MSB to 0 and [20] COLD CAL. POSITION LSB

to I.Repeat substepa.thenproceedtosubstepc.

Executecommands [19]COLD CAl, POSITION MSB to 1 and [20]COLD CAL POSITION LSB

to 0. Repeat substep a., then proceed to substep d.

Execute commands [19]COLD CAL POSITION MSB to 1 and [20] COLD CAL POSITION LSB

to 1. Repeat substep a., then proceed to substep e.

Executecommands [19] COLD CAL POSITION MSB to0 and [20]COLD CAL POSITION LSB
toO.

IV] Radiometricdata

. Using the individual printout, verify that the data are within the values specified on TDS 29. Record pass or
fail.
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V_rfl

.

Tenwcralm'e _nsors

Using the individual printout, verify that elements 1090 flh-ough 1180 are within the values specified on

TDS 30 (sheets 1 and 2). Record pass or fail.

Nad/r ca/mode. The digital-A data output, in nadir-cad mode, shall be tested as follows:

Execute commands as necessary to obtain the following configuration:

COMMANDS

[9] MODULE POWER = CC/_ECT ANTI_NA IN COLD CAL POS = NO [15]

[10] SURVIVAL HTR P%IR = OFF ANTm@IA IN NADIR POS= YES [16]

[Ii| MOEKILE TOTALLY OFF = ON ANTEIQIA FULL SCAN MODE = NO [17]:

[12] S_ AI-1 POWER = ON PLL POWm_ ffi PLLO#I [18]

[13] S_ AI-2 POWER = ON COLD CAL POSITION MSB = ZERO [19]

[14] ANTENNA WARM CAL POS = NO COLD CAL POSITION LSB = ZERO [20]

[4] O_

I'II. |m axld _ Sync. Unit ID. and DiEital "B" data

2. Using the individual printout, verify that elements 0001 flmmgh 0008 are within the required values
specified in TDS 31. Record pass or fail.

NOTE

To verify the following steps, the operator may printout the individual

_ters by using AE-26157 and attach the data to each TDS.

[IV] Reflector oosition

3. Using the individual printout, verify that there is no _ ERROR Flag (for S/N 102 through 104) on the

computer printout. Record pass or fail on TDS 24. For S/N 105 and up, verify that position values are

within 4- 10 COunts from requirement provided in TDS 6, AE-26002/1

IV1 Radiometric data

4. Using the individual printout, verify that the data are within the values specified on TDS 32. Record pass or
fail.

?VYI Tenwe_ture se0sors

5. Using the individual printout, verify that the elements 1090 through 1180 are within ti_ values specified on

TDS 33 (sheets 1 and 2). Record pass or fail.

3.2.4.3.5 Anmlog telemetry W.st. The purpose of this test is to verify that the 26 analog teicmen7 signals are within
requirements. The purpose of the analog telenglry signals is to provide informafon about the functionality of the subsystems

during normal operation of the unit. The analog telemetry signals shall be verified in two ways: (1) by measuring the analog

telemetry signals directly at the interfacing connector and (2) by use of the SUE.
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Analog TLM signals measurements connector 36. Measure analog TIM signals at connector J6 as follows:

Configure the unit and the STE as indicated in Figure 22. Verify that unit power is off prior to the
installation of the breakout boxes. To turn _ unit off, select the Commands Menu and execute command

[9] MODULE POWER -- DISCONNECT and POWER [4] OFF. Manually turn off the STE 28 V power
supply located inside the STE console.

Turn the unit on as follows:

(a) Turn on the STE 28 V power supply.

(b) On the Commands Menu, execute: POWER [4] ON and [9] MODULE POWER = CONNECT.

Verify the display is as follows.

COld,ANDS

[9] MOmr_Z POWER = C0_EC_ ANTENNA IN COLD CAL POS = NO [15]

[I0] SURVIVAL HTR PWR = OFF ANTm_NA IN NADIR POS= NO [16]

[ii] MODULE TOTALLY OFF = ON ANTENNA FULL SCAN MODE = YES [17]

[12] SCANNER AI-I POWER = ON PLL POWER = PLLO#I [18]

[13] S_ AI-2 POWER = ON COLD CAL POSITION MSB = ZERO [19]

[14] _ WARM CAI,POS = NO COLD CAL POSITION LSB = ZERO [20]

POWER{4] ON

t_

. Using the "_8 V Analog Telemetry Bus Return" (Jl-10) as a reference ground, measure and record the six

temperaune sensor voltages in the order specified on TDS 34.

4. Using the "Signal Ground" (J2-03) as a reference ground, measure and record the remaining analog
telemetry voltage levels in the order specified on TDS 34.

5. Leave the unit on in preparation for the next test.

3.2.4.3.5.2 Analog TLM signal measurements using the STE. Analog TLM signal measurements using the STE shall be
taken as follows:

. Using the individual printout, verify that the data matches the values specified on TDS 35. Record pass or
fall.

2. Attach computer individual printout to TDS 35.

3.2.4.3.6 Test point )er/flca_n. The purpose of this test is to verify the performance of the integrator and its associated

clock pulses. Figure 2 shows the integration waveform and the clock signals. Test point verification consists of the following
parameters:

a. Integration/Hold and Dump Clock Signals. (3.2.4.3.6.1) (Time and amplitude)

b. Integration Time (Analog Output). (3.2.4.3.6.2) (Time and amplitude for all 13 channels.)
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STE Console

P2

P6

P1

P3

P4

P5

P7

+28V Analog
TM Bus RTN

3

i /o.o,oso0e!
I " ir ,i | " !

No. 10

2S-Pin Breakout Box

Signa| Ground

9-Pin Breakout Box

(')

37-Pin Breakout Box

Coax Cable

Z
DJgitaI-B Telemetry

Test Connector

(') For the measurements of the temperature sensor,
use J1-10 as a ground, for the remaining analog signals
use J2°3 as a reference ground.

AMSU-A1
Instrument

J2 (AIPIDig A IIO)

J6 (Analog Telemetry)

J1 (Power Input)

-_J3 (1.248 MHz Clock)

J4 (Command)

-"I JS

f--

Figure 22. Analog Telemetry Signal Verification Test Setup

52



3.2.4.3.6.1

follows:

4,

3.2.4.3.6.2

1.

2.
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Integration/hold and dump clock signals. The integration/hold and dump clock signals shall be tested as

1. Referring to Figure 23, configure the oscilloscope as follows:

(a) Channel-2 to J7-06 dump clock signal.

(b) Channel-1 to J7-24 integration/hold clock signal.

(c) Channel-1 (shielded cable) to 7/-05 (I/H and Dump RTN).

(d) Internal trigger mode to channel-1.

(e) Amplitude and Time optimized for best resolution.

2. Photograph or plot the oscilloscope display and attach the photograph or plot to TDS 36.

3. From the photograph or plot, measure time and amplitude for the integrate/hold and dump clock signals.

Verify that the data obtained are within the requirements specified on TDS 36 and Figure 2.

Leave the equipment in place and the unit mined on in preparation for the next test.

Imeffration time (analog outputs). The analog outputs integration time shall be tested as follows:

Reconfigure the test equipment as indicated in Figure 24.

Connect the oscilloscope, channel-2 positive line to J7-XX of the 37-pin breakout box. Where: XX
indicates the pinout distribution for all the 13 channels as shown in Table TIT.

3. Start with the first channel of the above list. Adjust the oscilloscope for best amplitude and time resolution.
The displayed signals should look like Figure 2.

4. Photograph or plot the display and attach it to the corresponding TDS (TDSs 37 through 43).

5. From the photograph or plot, measure the integration time and the amplitude. Verify that the data obtained
is within the requirements specified in TDSs 37 through 43.

6. Repeat steps 2 through 5 to measure the integration time (analog output) for the remaining channels.

7. Leave the umt turned on and the test equipment in place in preparation for the next test.
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STE Console

P7

P2

P1

P3

P4

P5

P6

Coax Cable

l OscilloscopeCH-1 CH-2

Integration/
Hold Pulse

24

Coax Cable

Dump Pulse

s (') e

37-Pin Breakout Box

_ 9-Pin Breakout Box

Power input

-_ 1.248 MHz Clock

"_ Commands

---i Digital-B Telemetry

Analog Telemetry

• Pin No. 5 I/H and Dump RTN

J1

J3

F- _4

J-- _

[--- _

AMSU-A1
Instrument

Test Connector

AIPIDigitlI-A I10

Figure 23. Integration/Hold and Dump Signals Verification Test Setup
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Figure 24. Integration Time (Analog Output) Verification Setup
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3,2.4.3.6.3

1.

.

.

PZ.LO No. I v_n. The PLLO No. I shall be verified as follows:

Reconfigure the oscilloscope as indicated in Figure 25. Connect the oscilloscope channel-1 to J7-22 (PLLO
No. 1).

"i

From the Commands Menu of the STE, verify that the PLLO is selected in PLLO No. l as follows:

PLL POWER - PLLO#1 [18]

For S/N 101 - S/N 104, adjust the oscilloscope for best amplitude and time base. If the PI.J.,O is locked

properly, the oscilloscope will display a dc-voltage level of-15 to +15 V. Record the voltage level on TDS

44. Record PASS. (Any dc level recorded is considered PASS). If the PLLO is not locked properly, the
scope will display a waveform similar to this:

+15V

OV

-15V

4.

Record FAIL on TDS 44. Discontinue the test until the deficiency is corrected.

For S/N 105 and above, if the PLLO is locked properly, the oscilloscope will display a dc-voltage = 4.0 ±1

V. If the PLLO is not locked, the oscilloscope will display a tic-voltage of +0.61 ±0.30 V. If PLO is OFF,

the oscilloscope will display a dc-voltage of 0.0 ±0.2 V. If the PLLO is trying to acquire lock, the

oscilloscope will display a various dc level. Record the voltage level on TDS 44.

Table 111. Location and Frequency of Channel 3 through 15 Analog Outputs

Breakout Box Channel Dislribution Frequency
Pin Location

J'7-08 Channel-03 Analog Output 50.3 GHz

J7-09 Channel-04 Analog Output 52.80 GHz

JT-10 ChanneI-O5 Analog Output 53.596 GHz

JT-I 1 Channel-06 Analog Output 54.400 GHz

J7-12 Channel-07 Analog Output 54.940 GHz

J7-13 Channei-08 Analog Output 55.500 GHz

J7-14 Channel-09 Analog Output 57.290 GHz PLLO

J7-27 Channel-10 Analog Output 57.290 GHz PLLO

J7-28 Channel- 11 Analog Output 57.290 GHz PLLO

J7-29 Channel-12 Analog Output 57.290 GHz PLLO

J7-30 Channel-13 Analog Output 57.290 GHz PLLO

J7-31 Channel-14 Analog Output 57.290 GHz PLLO

J7-32 Channel-15 Analog Output 89.000 GHz
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I
Figure 25. PLLO No. l/No. 2 Test Setup

57



it &

AE-26156/3C

6 99

3.2.4.3.6.4 PIX, D No. 2 v_a. The PLLO No. 2 shall be verified as follows:

1. Reconfigure the oscilloscope as indicated in Figure 25. Connect the oscilloscope channel-1 to J7-03 (PLI_
No. 2).

2. Select the PLLO No. 2 unit by executing the following command:

[18] PLL POWER = PLLOO2

3. For S/lq 101 - S/N 104, adjust the oscilloscope for best amplitude and time base. If the PLLO is locked
properly, the oscilloscope will display a dc-voltage level of-15 to +15 V. Record the voltage level on TDS

44. Record pass. (Any dc level recorded is considered PASS). If the PLLO is not locked properly, the

scope will display a waveform similar to this:

+15V

OV

-15V

Record FAIL on TDS 44. Discontinue the test until the deficiency is corrected.

4. For S/N 105 and above, if the PLLO is locked properly, the oscilloscope will display a dc-voltage = 4.0 +1

V. If the PLLO is not locked, the oscilloscope will display a dc-voitage of +0.61 :L-0.30 V. If PLO is OFF,

the oscilloscope will display a dc-voltage of 0.0 i'0.2 V. If the PLLO is lrying to acquire lock, the

oscilloscope will display a various dc level. Record the voltage level on TDS 44.

5. ReturntoPLLONo. 1 byexecuting:PLLPOWER=PLLO_l [18]

6. Leave the unit turned on in preparation for the next test.

3.2.4.3.7 GSE mode I,eriflca_n. The purpose of this test is to verify the data obtained from the Ground Support Equipment

(GSE), the following modes shall be evahtated. These modes are used for engineering evaluation only.

GSE-1 (Position: 10, 10, 10)

GSE-2 (Position: 1)

GSE-3 (Position: current)

GSE-4 (Position: 30)

GSE-5 (Position: 6)

GSE-7 (Position: required)

For GSE mode-l, the following parameters are subject to pass or fail criterion:

[I] Sync. sequence

[H] Unit ID and serial number

f

}
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[I_ Digital-B serial data verification

[IV] Reflector positions

[V] Radiometric data (Scene data.), (Radiomelric data will be limited to two channels only, channels 9 and 3.

Channel 9 is physically located at the high bay of the sensor (A1-1 location) and channel 3 is located at the lower bay
of the sensor (AI-2 location).

[VI] Ten-oerature sensors.

For GSE 2 through 7, only the following parameters are subject to pass or fail criterion:

[IV] Reflector position.

[V] Radiomcuic data.

NOTE

Verification of GSE modes 2 through 7 are not required for the
protoflight and flight insmnnent sensors since the modes are not used.

3.2..4.3.7.1 Equipment preparation and insWument turn.on procedure. To place insu-ument in GSE mode, proceed as
follows:

1. Configure the test equipment as indicated in Figure 26.

2. Turn the unit on. Execute commands as necessary to obtain the following configuration:

[9 ] MODULE POWER =

[10] SURVIVAL HTR PWR =

[11] MODULE TOTALLY OFF =

[12] SCANNER A1-1 POWER =

[13] SCANNER A1-2 POWER =

[14] Ah_r_a_A WARM CAL POS =

POWER [4] ON

IC0_ECT _ IN COLD CAL POS = NO [15]

OFF ANTE_qA IN NADIR POS= NO [16] I

ON ANTE_qA FULL SCAN MODE = NO [17][

ON PLL POWER = PLLO#I [18] I

ON COLD CAL POSITION MSB = ZERO [19] I

NO COLD CAL POSITION LSB = ZERO [20] I

[I] [

Wait at least 18 seconds unlil the sending commands are acknowledged by the STE. At this point, the unit should be in the
NO MODE with the STE collecting data.

. Obtain a printout (9 pages) for all of the parameters ([1] through [VII) described in 3.2.4.3.7 as follows:

(a)

(b)

(c)

((I)

(e)

On Commands Menu, press: RETURN [1].

On Main Menu, select: [10] SELF TEST.

On Self Test Menu, select: [7] RUN GSE MODE.

(The computer will prompt: Enter GSE mode {0 to 15}.)

Select corresponding GSE mode under test

Press PRINT [3] FULL. The computer will start printing all 9 pages.
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Figure 26. GSE Modes Verification Test
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3.2.4.3.7.2 GSEMode-I. The GSE mode-1 shall be tested as follows:

ITI, I_. and I'HI] Svnc, U_it ]D, and Digital- B

1. Using the printout, verify that elements 1 through g are within the values specified on TDS 45. Record pass
or fail.

NOTE

To verify the following steps, the operator may printout the individual

parameters by using AE-26157 and attach the data to each TDS.

(

[IV] Reflector Positions

2. Using the individual printout, verify that the reflector positions are within the values specified in AE-
26002/1, TDS 5 and 6. Record pass or fail on TDS 46.

IV] Radiometric Data

3. Using the individual printout, verify that the radiometric data are within the values specified on TDS 47.

Tenmerature Sensors

4. Using the individual printout, verify that elements 1090 through 1180 are within the values specified on
TDS 48 (sheets 1 and 2). Record pass or fail.

GSE Mode.2. The GSE Mode-2 shall be tested as follows:

1. Obtain a printout (9 pages) for all of the parameters ([I] through [VII) described in 3.2.4.3.7 as follows:

(a) Return to the Main Menu by pressing: RETURN [ 1].

(b) On Main Menu, select: [ 10] SELF TEST.

(c) On Self Test Menu, select: [7] RUN GSE MODE.

(The computer will prompt: Enter GSE mode {0 to 15}.)

(d) Select GSE mode 2 at the prompt.

(e) Press PRINT [3] FULL. The computer will start printing all 9 pages.

NOTE

To verify the following step, the operator may print out the individual

parameters by using AE-26157 and attach the data to each TDS or the 9
full page printout may be used.

3.2.4.3.7.3

[IV] Reflector Po$it_ons

2. Using Pages 1 through 6 of the printout, verify that the reflector positions are within the values specified in

AE-26002/1, TDS 5 and 6. Record pass or fail on TDS 46.
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3.2.4.3.7.4 GSE Mo_-3.

I. Obuun a

(a)

(b)

(c)

(d)

The GSE Mode-3 shall be tested as follows:

printout (9 pages) for all of the parameters ([I] through [VI]) described in 3.2.4.3.7 as follows:

Return to the Main Menu by pressing" RETURN [1],

OnMain Menu, select: [10] SELl:TEST.

On Self Test Menu, select: [7] RUN GSE MODE.

(The computer will prompt: Enter GSE mode {0 to 15}.)

Select GSE mode 3 at the prompt.

NOTE

To verify the following step, the operator may printout the individual
parameters by using AE-26157 and attach the data to each TDS or the 9
fall page printout may be used.

.

3.2.4_

1.

[IV] Reflector Positions

Verify that both AI-I and A1-2 reflectors increment one step every eight r_onds.

GSE Mode..4. The GSE Mode-4 shall be tested as follows:

Obtain a printout (9 pages) for all of the parameters ([I] through [VII) described in 3.2.4.3.7 as follows:

(a) Return to the Main Menu by pressing: RETURN [1].

(b) On Main Menu, select: [10] SELFTEST.

(c) On Self Test Menu, se|ect: [7] RUN GSE MODE.
(The computer will prompt: Enter GSE mode {0 to 15}.)

(d) Select GSE mode 4 at the prompt.

(e) Press PRINT [3] FULL. The computer will startprinting all 9 pages.

NOTE

To verify the following step, the operator may printout the individual
pmmneters by using AE-26157 and auach the data to each TDS or the 9
full page printout may be used.

[IV] Reflector Positions

2. Using pages I through 6 of the printout, verify that the reflector positions are within the values specified in
AE-26002/1, TDS 5 and 6. Record pass or fail on TDS 46.

GSE Mode-5. The GSE Mode-5 shall be tested as follows:

1. Obtain a printout (9 pages) for all of the parameters ([I] through ['VII)described in 3.2.4.3.7 as follows:

(a) Return to the Main Menu by pressing: RETURN [I ].

3.2,4.3.7.6
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Co) On Main Menu, selecu [10] SELF TEST.

(c) On Self Test Menu, select: [7] RUN GSE MODE.

(The computer will prompt: Enter GSE mode {0 to 15}.)

(d) Select GSE mode 5 at the prompt.

(e) Press PRINT [3] FULL. The computer will start printing all 9 pages.

NOTE

To verify the following step, the operator may printout the individual

parameters by using AE-26157 and attach the data to each TDS or the 9
full page printout may be used.

i'IV] Reflector Positions

2.

AE-26156/3C
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Using pages 1 through 6 of the printout, verify that the reflector positions are within the values specified in
AE-26002/1, TDS 5 and 6. Record pass or fail on TDS 46.

GSE Mode-7. The GSE Mode-'] shall be tested as follows:

Obtain a printout (9 pages) for all of the parameters ([I] through ['VII) described in 3.2.4.3.7 as follows:

(a) Return to the Main Menu by pressing: RETURN [1].

Co) On Main Menu, select: [ 10] SELF TEST.

(e) On Self Test Menu, select: [7] RUN GSE MODE.

(The computer will prompt: Enter GSE mode {0 to 15}.)

(d) Select GSE mode 7 at the prompt.

(e) Press PRINT [3] FULL. The computer will start printing all 9 pages.

NOTE

To verify the following steps, the operator may printout the individual
parameters by using AE-26157 and attach the data to each TDS or he

may use the 9 page full printout.

[IV] Reflector Positions

2. Using pages 1 through 6 oftheprintout, verify that the reflector positions are within the valuesspecifiedin

AE-26002/1, TDS 5 and 6. Record pass or fail on TDS 46.

3. Set the STE to GSE MODE-0, failure to do so will cause the STE to produce faulty data when in normal

mode. To enter GSE-MODE-0 into the computer:

(a)

(b)

(c)

Return to the Main Menu by pressing: RETURN [1].

On Main Menu, select: [10] SELF TEST.

On Self Test Menu, select: [7] RUN GSE MODE.

(The computer will prompt: Enter GSE mode {0 to 15 }.)
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(d) SelectGSE mode 0.

3,2.4A _m_,r __ test. The purpose of the radiometer ftmcfional test is to verify the performance of the

AMSU-AI radiometer at the system level. This test shall coasist of the following submsm:

a. PLLO frequency _nts 3.2.4.4.1

b. Relative NEAT measmen_nts 3.2.4.4.2

3.2.4.4.1 PLLOfrequcncy mmsm'ements. Measure the PLLO fi'equencies as follows:

1. Prepare the unit and the test equipment as indicated in Figure 27. Frequency verification for the receiver

shall be perRmmed on the following frequency (see Figure 28 for sample plot):

(AI-I) Ch-9,10,11,12,13 and 14:57.290344 GHz 0FLLO No. 1 and PI.J.,O No. 2)

2. Turn on the unit by using the procedure stated in 3.2.3.5. Allow not less than one hour for the equipment to

warm-up and for the unit to stabilize.

On the Commands Menu, execute the following commands:

.

4.

(a)

(b)

(c)

(d)

[14]ANTENNA WARM CAL POS = NO

[15]ANTENNA COLD CAL POS = NO

[16]ANTENNA NADIR POS -- YES

[17]ANTENNA FULL SCAN MODE = NO

Record the measured frequencies on TDS 49, and plotter data. Repeat step 2 for PI..LO No. 2.

Remove the test equipment but leave the unit on in preparation for the next test.

r
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<_ I.F. (12)

__ I.F. (13)
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Figure 27. Configuration for RF Measurements
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Figure 28. Sample Plot ,j/'

3.2.4.42 Relative radiomaer N£_3" measu_mem_. The purpose of this test is to perform a pcdimin_ evaluation of the

radiometer lqE_T at a system level. Since the STE is not in the thermal-vacuum configuration, no tempenma'e readings from

the cold load are available. To compute the NE_T for this test, the temperatnre used for the cold load shall be I.Jq=

temtx:zat_.

The data obtained from this test are considered as relative N'F_T and are to be used as a diagnostic tool to verify proper

operation of the A/D converters and the spacecraft interface.

The equation todetermine relative N'EAT is as follows:

M-N

where: SD = Standard deviation of 120 samples at hot temperature (warm load)

Th = StandardroomtemtrJatme=300K

Tc = Standard LN2tempaatme = 80 K
M = Average of hot counts (120 samples)

Isl = Average of cold counts (30 samples)

The sequenceof testingshallbe as follows:

& Equipment preparation and setup configuration

b. Warm load radiometric data
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c. Cold loadradiomelric data

d. Relative NEAT data collection

3.2.4.4.2.1 F,quipmentpreparation and setup configuration. The equipment shall be set up as follows:

WARNING

The use of liquid nilxogen in a confined poorly ventilated area can

cause asphyxiation and death due to a lack of oxygen (oxygen

concenuation below 20 percent). Accidental contact with liquid
niu_gen will cause severe frostbite to the eyes or skin. When handling

liquid nitrogen, personnel shall observe the following safety
precautions:

a. Ensure that the work area is well ventilated to prevent excessive

gas buildup.

b° To protect your eyes always wear a face shield or safety goggles

(safety glasses without side shields do not provide adequate
protection).

C. To protect exposed skin, always wear an apron when pouring LN2

and whenever exposed to LN2, always wear a lab coat, gloves
made for cryogenic work, cuffless trousers (worn outside the boots

or shoes), and safety shoes.

d. Do not fill target fuller than 1.0 inch _om the top. Fill target at the
floor level, away from unit.

e. Do not move filled target without cover in place.

1. Configure the test equipment and the umt as indicated in Figure 29, except for the cold loads.

2. Execute commands as necessary to obtain the following configuration:
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[ 9 ] MODULE POWER = COI_¢ECT

[10] SURVIVAL HTR PWR = OFF

[11] MODULE TOTALLY OFF -- ON

[12] SCANNER AI-1 POWER = ON

[13] S_ AI-2 POWER = ON

[14] ANT_2_CA WARM CAL POS = YES

POWER [4] ON

COI_MCDS

ANTENNA IN COLD CAL POS =

ANTENNA IN NADIR POS=

ANTENNA FULL SCAN MODE =

PLL POWER=

COLD CAL POSITION MSB =

COLD CAL POSITION LSB =

NO

NO

NO

PLLO# 1

ZERO

ZERO

[151

[16]

[171

[18]

{19]

[201

3. Allow 30 minutes for the unit to stabilize.
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m,

Antenna Iteflector (Dotted Line)

Cold Loads Mounting Supports

AMSU A 1 Unit

T-1291000-1

T-1291000-1

m
o

-- T-1291001-3

Figure 29. NEAT Setup Configuration

32.4.4.2.2 Relative NEAT data collection

l°

2.

Return to the Main Menu by pressing [ 1] RETURN.

On the Main Menu, select [13] FUNCTIONAL TEST. (The STE will automatically command the unit to
positionthe antenna reflector to the warm and cold loads as it is taking data.)

.

4.

Wait approximately one minute to verify that the NEAT results are displayed on the screen, Obtain a

printout. Repeat step 2 four times and obtain four additional printouts. Average NEAT from these five data

points. Enter the values on TDS 50. Attach the printout to the data sheet.

Repeat steps 1, 2, and 3 for the PLLO No. 2. Allow 30 minutes for the unit to stabilize after switching to
PLLO No. 2.

5. Remove the cold loads and associated hardware.

3.2.4.5 Channel iden6fu_ion t_st. The purpose of the channel identification test is to verify the proper final configuration

/assembly of each radiometer channel from antenna input to the spacecraft interface.

1. Configure the unit and test equipment as shown in Figures 26 and 32.

2. Connect the STE to insmanent using the following STE interface cables.
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4.

.

6.

.

8.

.

10.

11.

12.

13.

14.

15.

16.

17.
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a°

b.

c.

d.

STE interface cable J1 (1356648-1)

STE interface cable J2 (1356648-2)

STE interface cable J3 (1356648-3)

STE interface cab_ J4 (1356648-4)

Follow the turn-on procedure per para. 3.2.3.5.

Enter the STE command "SCANNER AI-1 POWER." Wait 18 seconds before issuing the next command.

Enter the STE command "SCANNER A1-2 POWER." Wait 18 seconds before issuing the next command.

Enter the STE command "ANTENNA COLD CAL." Wait 18 seconds before issuing the next command.

Both reflectors should scan to the cold calibration beam position.

Enter the STE command "[1] _' to return to the monitor only screen.

Enter the STE command "[10] DIG1TAL-A." The STE should now display the digitnl-A data screen shown
in Figure 30. From this screen enter the STE command "[9] BEAM POSITION NN-ALL CHANNEI_."

The STE then asks '_N'I'ER BEAM POSITION NO (1 TO 30)." Enter "30" to show the radiometric

counts data for channels 3-15. The STE should now display the radiometric data screen shown in Figure
31, except with a different set of count data.

Allow the instrument to stabilize for approximately 20 minutes. Enter the STE command "[2]" to obtain a
screen only printout.

Configure the unit and test equipment as shown in Figure 32. Turn ON the sweeper and allow to warm up

approximately l0 minutes. Make sure that the RF power is OFF during sweeper warm up.

CAUTION

Extreme care must be used when turning on RF power. When RF power is first

applied the multiplier/gain horn should be approximately three to four feet from
the unit. The RF power setting should be no greater than -20 dBm.

Set the sweeper frequency to 50.35 :L-0.01 GHz and set the RF power level to -20 dBm. Position the

multiplier/gain horn three to four feet from the inslrument so that the AI-2 antenna and gain horn are

approximately aligned (see Figure 32). Rotate the gain horn, if needed, to the vertical polarization position.

Turn ON the RF power making sure the power level is set to -20 dBm. Allow the multiplier to warm up
approximately five minutes.

At the STE screen compare the radiometric data counts of channel 3 to the counts'printed out at step 10.

Enter the STE command "[2]" to obtain a screen only printout.

From the printouts obtained in steps 10 and 14, verify that the radiometric data counts for channel 3 have
increased significantly, approximately 1000 or more, and that the other channels' data counts have remained

relatively unchanged, less than 300 counts.

Record the counts difference on TDS 52 of channel 3 from the printouts obtained in steps 10 and 14 and
attach printouts to TDS 52.

Repeat steps 12 through 16 for the frequencies and polarizations listed on TDS 52.
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18.

19.

20.

After all AI channels have been identified, turn OFF the RF power. Return the reflectors to the warm cal
position.

Turn the STE Q/Main and N/Pulse switches to OFF.

Turn the STE power supply panel main power switch OFF.

EOS

[5]

[6]

IS]

19]

[ 10

[II

[ 12

[13

AI-03 EI.EXE;31 COLD CAL. MODE

SCIENCE DATA ELEMENT 0000

CONTROUSTA'I'US _ 00

ENGINEERING ELEMENT 00

DATA STREAM (64 VALUES)

BEAM POSITION NN-AIJ., CHANNELS

] CHANNEL NN -AIZ, BEAM POSITIONS

] WARM CAIJBRATE

] COLD CAIZJBRATE

] _ POSmONS

[ 14] TEMPERATURE DATA ( 16 VALUES)

ENGR OK POWER ON

SELZCT BLrI'ION 2

P15-FUN-98

CHECKSUM IN 15A1 SA28

SCREEN ONLY [ 2 ] PRINT [ 3 ]

09:36:59 SCAN NUMBER 34

34SA29 47

FULL []]_

Figure 30. Digital-A Data Screen
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EOS

[5]

[6]

[7]

AI-03 E1.EXE;31 COLD CAL MODE

SCIENCE DATA ELEMENT

CONTROL/STATUS EI..EMENT

ENGINEER/NG ELEMENT

P 15-JUN-98

0000

00

00

RADIOMETRIC DATA

09:49:07 SCAN NUMBER 11

CH DATA
3 15798
4 16252
5 15661
6 16413
7 18044

SEAM POSmON
CH DATA CH DATA
8 15414 13 15811
9 16176 14 16029
I0 16010 15 15102
11 15639
12 15817

[21] up

ENGR OK POWER

SELECT BI.FI'I_N 2

ON

[22] DOWN

CHECKSUM IN DF5D CALC DFSD SA28 11 SA29 14

Figure 31. Radiomelric Data Screen

HP 83557A/83558A [_

Multiplier I"

I
O0 []
OO non

HP 83623A

Sweeper

AI-2

AI-I

End view of

A1 Instrument

Figure 32. Channel Identification Setup
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4. QUAIATY ASSURANCE PROVISIONS

4.1 Re_ponsibili_ for _n. Aerojet Quality Assurance shall inspect in a,_ordance with the requirements of this test

procedure and S-480-79 and S-480-80. Quality Control shall verify all test set-ups prior to start of test. Bonded software
shall be used for all tests end shall be obtained from Quality Conu'ol. Quality Control shall review all test data for

conformance to success criteria. The test data shall include test limits. For tests that satisfy requirements from S-480-80 on

protoflight and flight units, customer representatives shall be invited to monitor tests and shall be invited to review the data
and show approval on the test data sheets.

4.1.1 Testfacflides. Unless otherwise specified, the examinations and tests described herein shall be conducted at GenCorp
Aerojet, Azusa Operations, Azusa, CA.

4.1.2 Ehrctro_ Des,_ (ESD) hamflmg. All elecu_nic hardware shall be handled in accordan_ with Aerojet Standard
STD-2454.

4.2 Monitoring procedures. All tests in this proc_iure shall be monitored by quality control.

4.2.1 Test equipment. Test equipment calibration procedures shall comply with the requirements of MII_STD-45662.

4.2,2 Software. Bonded software shall be used at all times.

4.3 Monilormg procedar_ for martials. Hot applicable.

4.4 C_n. Certification for handling ESD-sensitive equipment is required for all personnel working on the assembly
and test of the AMSU-A insmunent, per STD-2454.

4.5 T_t_

4.5.1 Accept-reject _. The accept-reject criteria for each examination or test shall be as specified in the data sheets
included in each phase of the applicable test procedure. The test results shall be recorded on the data sheets to demon.Caate
compliance with the applicable specification requirengnts. Methods of analysis shall be appropriate for the pmamet_ being

inspexted. It shall be the responsibility of Aorojet to review the test data and determine conformance of the unit under test to
the performancerequirements contained in S-480-80 and this specification.

In the event of a failure during any phase of _fis test wocedure, the test activity shall record the required information on the

Test Anomaly Record (TAR) and alert the design assurance and quality engineers. Except for failm'es which only represent a

limited out-of-tolerance condition for a parficnlar parameter and are not expected to interfere with the balance of the testing

and which are non-d_ve, the testing must be stopped until a complete description of the observed anomaly failure is
documented and a Failm'e Analysis Strategy (FAS) is formulated, documented, and implemented to preclude loss of

information or evidence that may facilitate determining the failure cause. The full set of data from the referenced tests is

required in order to formulate a plan of action. The cognizant reliability engineer, quality assurance engineer, and the system
or responsible test engineer shall jointly develop the FAS which must be approved by Design Assurance and Quality

Assurance. Analysis and reporting shall be performed per Aerojet procedures.
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4.5.2 Genera/. All data sheets associated with the tests on the unit plus the data reduction and analysis of specific
parameters required by each applicable test procedure obtained from screen printouts and plots, oscilloscope photographs, or

magnetic recordings shall be included with the associated shop order. During tests in which a CRT screen is to be printed or

plotted and retained as a data sheet, the following annotation shall be applied:

4__.2.1

the Test
with the

Test/Systems Engineer:
(Signamre)

QualityControl:

(Signature)

Customer Representative

(Flight Hardware Only):

Date:

Test ParagraphNo.:

Subassembly/Assembly SerialNo.:

Shop Order No.:

(Signature)

Test data. The test data shall be that which was obtained during performance of the tests specified and recorded on

Data Sheet(s) (TDS) (see Appendix A) and on printouts and plots and shall be attached to the shop order associated
tesL
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5. PREPARATION FOR DELIVERY

This section is not applicable to this specification.

6. NOTES

6.1 Acronyms and abbr_,/a_n$

AMSU
ATB

AWG

Advanced Microwave Sounding umt
Analog telemem'ybus
American Wire Gage

BP Beam Position

CAL Calibrate

Comprehensive pe_rf_ test

d
DC
DVlvl

della
Direct cm-rcnt

Digital volt meter

EMI
ESD
EXT

Electromagnetic interference
Electrostatic Sensitive Device
External

FAS Failureanalysisstrategy

GHz

GIIS

GND
GSE

General Insu'ument lhterface Specification
Ground

Ground Support Equipment

HTR Healer

kHz Kilohertz

LPT
LSB

Limited performance test
Least significant bit

MA
METSAT
MLB
lVIFG
MMW

MS, MSEC
MSB
MV

Milliampere
Meteorological Satellite
Main load bus
Manufacturer
Millimeter wave
Millisecond

Most significant bit
Millivolt

NEAT Noise equivalent delta temperature

PFM
PLB
PLL
PLLO

Protoflight Model
Pulse load bus

Phase lock loop
Phase lock loop oscillator
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POS

PWR

RTN

STE
SW

Position
Power

Return

Special Test Equipment

TAR Test Anomaly Record
TDS Test Data Sheet

TLM Telemetry

TM Instrument Temperature

UIIS Unique Instrument Interface Specification

Vdc VoRs, direct current
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_ts Microsecond

6.2 Changes. The outside margins of this document have been marked to indicate where modifications, deletions, or

additions have been made since the previous issue. This is done solely as a convenience to users, who are cautioned to

evaluate the requirements of this document based on the entire content as written, regardless of the marginal notations and
relationship to the previous issue.

©

75



r.
J



APPENDIX A

AE-26156/3C

6 Apt 99

• 1

10,1

TDS

1
2
3

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29
30

31
32

33
34
35
36

37
38
39
40
41

42
43
44
45

46
47

48
49
50

51
52

Scope.

TEST DATA SHEETS

This appendix contains the test data sheets for all tests and inspections listed in section 3.

Page

Grounding System Test .............................................................................................................................................................................. A-2
+28 ML.B During Turu--_ Transi_t ......................................................................................................................................................... A-II
+28 MLB Opm'ating Power ....................................................................................................................................................................... A-12
÷28 Puhe Load Bus ............................................................................................................... :............................................................... A-13

÷28 V Analog T_ Bus .................................................................................................................................................................... A-15
÷IOV lntm'face Bus Voltage ..................................................................................................................................................................... A-16
Power l_q_ Test for LPT ......................................................................................................................................................................... A-17
1.248 MHz Clock Signal Verification ........................................................................................................................................................ A-18
"Ci" Shift Pulse Verificaticm .................................................................................................................................................................. A-19
"AI" Select Pulse Verification .......................................................................................................................................................... A-20

"8 Seceeds" F,mme Sync Pulse ................................................................................................................................................................ A-21
s_ Sigmis Rehniouship .................................................................................................................................................. A-22
Syndmmnizmi_ Signals Rebuiouship ........................................................................................................................................................ A-24
Commands aad Digiud-B Tolmne_ V_ificatic_ ..................................................................................................................................... A-23
Scan_ Commands Verificmim .............................................................................................................................................................. A-26
Sumaer Commands VerUkafim ...........................................................................................................................................................A-27

Scaones C,mmm_ Venlication ............................................................................................................................................................. A-28
Scanner Positions Commands .................................................................................................................................................................. A-29

Digital-A Data Ouq_t Full Scan Mode Synch Sequmx_ Unit LDJSesial Number and Digiud-B Serial Data Verification ..................... A-30
_ Positlons Section [IV] ............................................................................................................................................................... ,6,-31
Digiml-A Data Ouq_t Radiometer Data Section [V] ............................................................................................................................ A-32
Full Scan Mode Tempm-atu_ Sems_ Section [3I!] ................................................................................................................................... A-33
Digital-A Dam Outlmt Warm Cal Mode Synch Sequence, Umt LD./Ser_ Numbez and Digital-B Sm'ial Data Verification .................... A-35 "

Position Wmm Cal Mode Se_ion [IV] and R_lector Position Nadir Mode Section [IV'] .......................................................... A-36
Digitat-A Data Output Wmm Cal Mode Radiomet_ Data Sectiom [3TJ..................................................................................................... A-37
Warm Cal Mode Temperature Sonsors Secticm [VII ............................................................................................................................. A-38
DigitaI-A _ Output Cold Cal Mode Synch Sequem_ Unit l.DJSet_ Number ami DigitaI-B S_ud Data Verification ...................... A-40

Position Warm CadMode Section [IV], Reflector Pos/tion Cold Cal Mode Section [IV], and Reflector
Pos/tiom Nadir Mode Section [IV] ............................................................................................................................................................ A41
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TEST DATA SHEET 1 (Sheet 1 of 9)

Grounding System Test (Paragraph 3.2.4.1)

From Chassis

Ground to

Jl-I

J1-2

J1-3
i

J1.-4
i

Jl-5

J1-6

J1-7

JlofSpacecra_Interface

PinDescription RequiredResistance
(Ohms)

+28 V MI_

+28 V MLB

+28VMI_RTN

÷28VMLBRTN

> 100k

> 100k

> 100k

÷28 V PLB

+28 V PLB
i

÷28 V PLB RTN

>l_k

> l_k

> 100k

> l_k

>I00kJl-8 +28 V PLB RTN

J1-9 +28 V TMB > 100k

Jl-10 28 V TMB RTN > 100k

Jl-I I

Jl-12

Jl-13

Jl-14

Jl-15
J

Jl-16 +28 V MLB RTN

Jl-17 +28 V ML,B RTN

NO CONNEC'I]ON >

NO CONNECTION >

CHASSIS GROUND (EI)

+28 V _ >

+28 V MLB >

100k

look

<I

100k

100k

> 100k

> 100k

Jl-18 +28 V PLB > 100k

Jl-19 +28 V PLB 100k

>
i

>

>

>

>

>

100k

look

J]-20 +28 V PLB RTN

JI-21 +28 V PLB RTN

J1-22 +28 V TMB 100k

J1-23 28 V TMB RTN 100k

J1-24

J1-25

SA_'TZ m'R PWR 100k

Iook

Pass/Fail

i

SAFETY HTR RTN

MeasuredV_ue

(Ohms)

A-2



TEST DATA SIIEET,I (Sheet2 of9)

GroundingInterfaceTest(Paragraph3.2.4.I)

AE-26156/3C

6Apr99

From Chassis

Ground to

J2-1

J2-2

J2-3

.: J2of SpacecraftInterface

Pin Description Required Resistance

Chassis Ground (E2)

DATA CLOCK (CI)

Re. n
No Connection

(Ohms)
<1

>look

>look

J2-4 > 100k

J2-5 DIGITAL-A DATA OUT > 100k

J2-6 DATA ENABLE (A1) > 100k
J2-7 8 SEC SYNC PULSE > look

J2-8 No Connection > look

J2-9 No Connection > 100k

Measured Value

(Ohms) Pass/Fail

From Chassis
Ground to

J3 of Spacecraft Interface

Pin Description Required Resistance
(Ohms)

J3-1 1.248 MHz CLK > look

I3-2 1.248 MHz CLK RTN > 100k

J3-3 Chassis GND (E3) < 1

Measured Value

(Ohms) Pass/Fail

From Chassis

Ground to

J5 of Spacecraft Interface
Pin Description Required Resistance

(Ohms)
<1J5-1 Chassis Ground (E5)

J5-2 MODULE PWR IND > look

J5-3 > lookCOLD CAL. POS MSB (OUT)
No ConnectionJ5-4 > look

J5-5 SCANNER AI-2 ON/OFF > look

J5-6 ANT IN COLD CAL POS > look

J5-7 PLL PRI/RED > look

J5-8 No Connection > look

J5-9 SURV HTR ON/OFF > 100k

JS-10 No Connection > 100k

J5-1 ] COLD CAL POS LSB (OUT) > look
J5-12 SCANNER AI-1 ON/OFF > 100k

J5-13 ANT IN WARM CAL POS > look

J5-14 ANT IN NADIR POS > look

J5-15 FULL SCAN MODE > 100k

Measured Value
PLss/Fall

A-3
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I El I

TEST DATA SHEET 1 (Sheet 3 of 9)

Grounding System Test (Paragraph 3.2.4.1)

I I

J4of Spacm_t tnte_face

Pass/Fail

From Chassis
C_ouad to

J4-1

J4-2

J4-3

J4-4

Desmmon Required Resistance

chams Grmnd rE4)

MODULE PWR DISCONN
i

SURVIVAL HTR ON

(Ohms)
<1

> 100k

> 100k
ii

Measured Value

MODULE TOTALLY OFF > look

J4-5 SCANNER AI-2 ON/OFF > look
_, i i J

J4-6 ANT AT COLD CAL POS > 100k
i

PLL _ > look

ANT AT NADIR POS

COLD CAl. lOS MSB (IN)

No Connection

J4.7
i

J4-8

J4-9

J4-10

J4-I 1

J4-12

> 100k

• look

> 100k

> 100k

> look

No Connection

+10 V INTERFACE BUS

J4-13 10 V INTERFACE BUS RTN > 100k

J4-14 MODULE PWR CONN > 100k
i

I4-15 SURVIVAL HTR OFF > 100k

> 100kJ4-16

J4-17

SCANNER AI-I ON/OFF
i

ANT AT WARM CAL POS > 100k

J4-18 FULL SCAN > 100k

J4-19 COLD CAL POS LSB (IN) > 100k
i i i

No Coanection
i

No Connection

14-20
i

J4-21

J4-z2

> lOOk

> 100k

> lookNo Connection

> 100k

No ConnectionJ4-23 > lOOk

J4-24 I+10 V INTERFACE BUS > look

J4-25 10 V INTERFACE BUS RTN

A-4



DATASHEET1 (Sheet 4 of 9)

Grounding System Test (Paragraph 3.2.4.1)

AE-26156/3C

6 Apr 99

L

From Chassis

Ground to

J6-1

J6 of Space, craft Interface

Pin Description Required Resistance

Chassis GND (E6)
RF SHELF AI-1 TEMPJ6-2

J6-3 AI-I SCAN. MTR. TEM

J6-4 WARM LOAD A 1-1 TEMP

J6-5

J6-6

J6-7

J6-8

J6-9

J6-10

J6-11

J6.-12

J6-13

J6-14

J6.-15

J6-16

J6-17

J6-18

J6-19

J6-20

J6-21

J6-22

J6-23

J6-24

No Connection

Pl.J.£) RED LOCK DETECT

No Connection

AI-1 DRIVE MTR CURR

+15 V ANT DR MON

+5 V ANT DR MON

(Ohms)
<!

> 100k

> 100k

> 100k

> look

> look

> look

> 100k

> look

> 100k

+15 V SIG PROC MON > 100k

+5 V SIG PROC MON > 100k

L.O. VOLTAGE CH 3 MON > 100k

L.O. VOLTAGE CH 5 MON > look

L.O. VOLTAGE CH 7 MON

+15 VDC PLL IX) MON

+10 V MIXER/AMP MON

L.O. VOLTAGE CH 15 MON

No Connection

28 V TMB RTN

RF SHELF A1-2 TEMP

A1-2 SCAN MTR TEMP

iWARM LOAD A1-2 TEMP

No Connection

J6-25 PLLO PRI LOCK DETECT

J6-26 No Connection
J6-27 AI-2 DRIVE MTR CURR

J6-28 -15 V ANT DR MON

J6-29 -15 V SIG PROC MON

J6-30 L.O. VOLTAGE CH 4 MON

J6-31 L.O. VOLTAGE CH 6 MON

J6-32 L.O. VOLTAGE CH 8 MON

J6-33 -15 VDC PLL IX) MON

J6-34 +8 V IF AMP MON

J6-35 No Connection

J6-36 No Connection

J6-37 No Connection

> 100k

> look

> look

> look

> look

> 100k

> 100k

> 100k

> look

> 100k

> look

> 100k

> 100k

> 100k

> look

> look

> look

> look

> look

> 100k

> 100k

> 100k

> look

Measured Value

(Ohms) Pass/F_il
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'I'l_-'r DATA SHEET 1 (Sheet 5 of 9)
Grounding System Test (Pmaoaph 3.2.4.1)

I II II

From C_ss_

J7-2

J7-3
J7-4

J7-5
i

Pin Description Required Resisuu_

>100k

> 100k
i

> 100k
i

> 100k

J7-6 > 100k

, J'7-7 > 100k, , _,-g > lOOk
J7-9 > 100k
J7-10 > 100k

m

JT-ll

> lOOk

> lOOk
ill

J'7-12 > 100k
.r7-13 > 100k
J'7-]4 > look

J-'7-15 > 100k
J7-16

J'7-17 > 100k

J7-18 > 100k
J7-19 > 100k
J'7-20 > 100k

> lOOkJ7-21
J'7-22

> 100k

No Connection
REDUN PLO LOCK DET

)

15 V RTN (2/3)

Du "r 'r m rr
No Connecxion

OUT mg, rr
• ii i i

CH4 OUT TEST POINT
CH5 OUT TEST POINT

 60.UT Tm TPOINT
CH7 OUT TEST POINT
CH8 OUT TEST POINT

J,

CI-I9OUT TEST POINT
i

No Connection
No Conn_on

LSe
GSE ClVlD MSB- 1

+5 V GSE INTERLOCK A
No Connection
No Connection '

PRI PLO LOCK DET
No Connection

FH TEST POINT
No Connection

15 V Rr_ (2/3)
CHI0 OUT TEST POINT

i J

CHll OUT TEST POINT
_-I12 OUT TEST POINT
CH13 OUT TEST POINT

CHI4 OUT TEST POINT
CH15 OUT TEST POINT
No Connection
lqo Connection

GSE CMD MSB

,5 V RTN (1)
+5 V GSE INTERLOCK B

> 100k

J7-23 > 100k
J7-24 > 100k
F/-25 > 100k
J'7-26

J7-27 • 100k

J"7-28 > 100k
J'7-29 > 100k
J7-30 > 100k
J7-31

i, i i,

J'7-32
J7-33

J7-34
J'/-35

• 100k

> 100k
> 100k
> lOOk

> lOOk
> 100k

> 100k

J7-36
_-37

i

i

Measured Value

i

i

i

i

f
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TEST DATA SHEET 1 (Sheet 6 of 9)

Grounding Interface Test (Paragraph 32.4.1)

Source
Pin

Jl-I

Jl-1

Jl-I

11-3

JI-3

J1-3

J1-5

J1-5

Jl-5

11-7

J1-7

11-7

11-9

Destination

Pin

J1-2

J1-14

J1-15

JI-4

J1-16

J1-17

11-6

11-18

J1-19

J1-8

Source Pin Description Required Measured Value
Resistance (Ohms) Pass/Fail

(Ohms)
+28 V MLB < 1

+28 V MLB < 1

+28 V MLB < 1

28 V MLB RTN < 1

28 VMLB RTN < 1

28 V MLB RTN < 1

+28 VPLB < 1

+28 V PLB < 1

+28 V PLB

28 V PLB RTN

<1

<l

J1-20 28 V PLB RTN < 1

JI-21 28 V PLB RTN < I

J1-22 +28 V TMB < 1

11-10 11-23

Jl-10 J6-20

J4-12 J4-24

14-13 J4-25

Jl-1 11-3

Jl-1 11-5

Jl-1

Jl-1

Jl-1

Jl-1

Jl-1

Jl-1

Jl-1

Jl-1

11-3

J1-3

11-3

11*3

11-3

I1-7

28 VTMB RTN

28 V TMB RTN

+10 V INTERFACE BUS

10 V INTERFACE BUS RTN

J1-9

Jl-lO

J1-24

J1-23

12-3

J4-12

J4-13

J1-5

J1-7

<l

<1

<1

<1

+28 V MLB > 100k

+28 V MLB > look

+28 V MLB > look

+28 V MLB > look

+28 V MLB > 100k

+28 V MLB > 100k

+28 V MLB > look

+28 V MLB >look
i

look+28 V MLB >

+28 V MLB >

28 VMLB RTN >

28 VMLB RTN >

look

look

100k

JI-9 28VMLBRTN >look

Jl-10 28VMLBRTN >look

Jl-_ 28VMLBRTN >look

28 VMLB RTN

28 VMLB RTN

28 VMLB RTN

28 VMLB RTN

>look

>look

>look

>look

J1-3 J1-23

J1-3 J2-3

11-3 14-12

Jl-3 J4-13
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TF.A'TDATA SHEET 1 (Sheet7 of9)

Grounding InterfaceTest(Paragraph3.2.4.1)

Jl-5

JI-5

J1-5

JI-5
J1-5

J1-5

J1-5

J1-5

Jl-7

JI-7
i

J1-7

JI-7

JI-7

J!-7

Jl-7

JI-9

J1-9

JI-9

J1-9

J1-9

J1-9

Jl-lO

Jl-lO

Jl-lO

Jl-10

Jl-lO

Source Pin Description

+28 V PLB
ii

+28 V PLB

+28 V PLB

+28 V PI..B

+28 VPLB

+28 V PLB
, j

+28 V PLB

+28 VPL, B

28 V PLB RTN

28 V PLB RTN
28 V PL.B RTN

28 V PLB RTH"
w,

28 V PLB RTN
i

28 V PLB RTN

28 V PLB RTN

+28 VTMB

+28V TMB

+28 VTMB

+28 V TMB
i i

+28 VTMB

+28 VTMB

28 V 'IMB RTN

Destination
Pin

J1-7
i

J1-9

Jl-10

J1-24

J1-25

J2-3

J4-12

J4-13
Ji-9

Jl-10

J1-24

J1-25

J2-3

J4-12

J4-13

Jl-10

J1-24

J1-25

J2-3

J4.-12

J4-13

JI-2,4

J1-25

J2-3
" ' J4--12

J4.-13

J1-25
J2-3

J4-12

J4-13

J2-3

J4.-12

J4-13

J4.-12

J4.-13

J4.-13

Resistance

(Ohms)
> 100k

Pass/Fail

> lOOk

> 100k

> 100k

> 100k

> 100k

> lOOk

> 100k

>100k

> 100k
Jl

> 100k

> 100k
i

> 100k

> lOOk

lOOk

100k

lOOk

100k

100k

100k

100k

100k

!

ii

>

>
i

>

>

>

>

>

>

100k

100k

100k
100k

100kJ1-24

JI-24 lOOk

J1-24 lOOk

J1-24 100k

JI-25 lOOk

J1-25 lOOk

J1-25 100k

J2-3 100k

J2-3 100k

J4-12 100k

(Ohms)

,=

i

• i

|

i

i

28 V TMB RTN >
28 V TMB RTN >

28 V TMB RTN >

28 V'IMB RTN >

SAFErY HTR PWR >

SAFErY HTR PWR >

SAFETY HTR PWR >

SAFETY HTR FWR >

SAFEI'Y HTR PWR RTN >

SAFETY HTR PWR RTN >
SAFELY HTR PWR RTN •

SIGNAL RTN >

SIGNAL RTN " >

+IO V INTERFACE BUS >

I I

f

Lj
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TEST DATA SHEET I (Sheet 8 of 9)

Grounding Interface Test (Paragraph 3.2.4.1)

Sour_
Pin

J2-2

J2-5

J2-6

Destination
Pin

J4-13

J4-13

J4-13
i,

Source Pin Description

DATA CLOCK (CI)

DIGITAL-A DATA OUT

DATA ENABLE (A1)
J2-7 J4-13 8 SEC SYNC PULSE

J3-1 J4-13 1.248 MI-IZ CLK

J3-2 J4-13

J4-13

J4-13

J4-13

J4-13

J4-2

J4-3

J4-4

1.248bIHZ CLK RTN

MODULE PWR DISCONN

SURVIVAL HTR ON

MODULE TOTALLY OFF

J4-5 SCANNER AI-2 ON/OFF

J4-6 J4-13 ANT AT COLD CAL POS

J4-7 J4-13 PLL SELECT

J4-8 J4-13

J4-9

J4-14

J4-13

J4-13

J4-15 J4-13

J4-16 J4-13

J4-17 J4-13

ANT AT NADIR POS
COLD CAL POS MSB (IN)

MODULE PWR CONN

SURVIVAL HTR OFF

SCANNER AI-1 ON/OFF

ANT AT WARM CAL POS

J4-18 J4-13 FULL SCAN

J4-19 J4-13 COLD CAL POS LSB (IN)

J52 J4-13 MODULE PWR IND

J5'3 J4-13

J5-5 J4-13

J5-6 J4-13

J5-7 J4-13

J5-9 J4-13

J4-13J5-11

J5-12 J4-13

J5-13 J4--13

J5-14 J4--13

J5-15 J4-13

COLD CAL POS MSB (OUT)
JL

SCANNER AI-2 ON/OFF

ANT IN COLD CAL POS

PLL PRI/RED

SURV HTR ON/OFF

COLD CAL POS LSB (OUT)
SCANNER AI-I ON/OFF

ANT IN WARM CAL POS

ANT IN NADIR POS

FULL SCAN MODE

Required IMeasm'ed Value _

Resistance (Ohms) Pass/Fail
(Ohms)

>2k

> 2k

>2k

>2k

> 2k

>2k

>2k

>2k

> 2k

>2k

> 2k

>2k

> 2k

>2k

>2k

>2k

>2k

>2k

>2k

> 2k

>2k

>2k

> 2k

>2k

> 2k

>2k

> 2k

>2k

> 2k

> 2k

> 2k
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TEST DATA SHEET 1 (Sheet 9 of 9)
Grounding Interface Test (Paragraph 3.2.4.1)

Source

Pin

J6-3
m

Soffirce Descripuon

ill i= i i

J6-2 Jl-10 RF S_ AI-I TEMP
Jl-10 AI-I SCAN MTR.TEMP
Jl-10

w

J6-4 WARM LOAD AI-I TEMP
J6-6 J4-13 PIJX) RED LOCK D_
J6-8 J4-13 " AI-1 DRIVi_ MTR CVR

J6-9 J4-13

J6-10 J4-13
|

J6-1 ] J4-13

J6-12
J6-13

J6-14

J6-15

J6-16
J6-17

J4-13
J4-13

J4-13
J

J4-13
J4-13

III

J4-13
J4-13J6-18

J6-21

+15 VDC ANT DR1VE MON
+5 VDC ANT DRIVE MON

+15 VDC SIG PROC MON

+SVDC SIO PROC MON

L.O. VOLTAGE CH3 MON
iJ

L.O. VOLTAGE CH5 MON
LO. VOLTAG_ CH7 MON

+15 VDC PLL LO MON
i

+10 V MIXER/AMP MON
L.O. VOLTAGE CH15 MON

i

RF SHHI_ AI-2TEMP

A1-2 SCAN' MTR.'rEMP
J4-10

J6-22 J4-10
J6-23 J4-10 WARM LOAD A1-2 TEMP

J

J6-25 J4-13 PLLO PRI LOCK DETECT

'J6-27 J4-13 AI-2 DRIVE MTR CURR "

J6-28 J4-13 -15 VDC ANT DRIVE MON
I lili

I6-29 J4-13 -15 VDC SIG PROC MON
I6-30 I4-13 L.O. VOLTAGE CH4 MON

J6-31 J4-13 L.O. VOLTAGE CH6 MON
ii

L.O. VOLTAGE CH8 MONJ6-32 J4.13
,, N

J6-33 J4-13 -15 VDC PLL LO MON
J6-34 J4-13 IF AMP MON

Required
Res/stance

(Ohn_)
>2k

>2k

>2k
i i

>2k
|i

>2k

>2k
>2k

>2k

>2k

>2k

>2k
>2k

>2k

>2k

>2k

>2k

>2k

>2k

>2k

>2k

>2k

>2k

>2k

>2k

>2k

>2k

>2k

MeasuredValue

(Ohms) Pass/Fail

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative Date Quality Control
CrRightHardware Only)

I I I

Date

r
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TEST DATA SEIEET 2

+28 MLB During Turn-on Transient (Paragraph 3.2.4.2.1.1)
III

At 28.56 Vdc:

Parameter

Time to reach steady state current
Peak Current

Rate ofChange (Slope):dl/dT

Measured/Calculated

. mA/l_s

R_uired*
s_ I01-Io4)S_ I05a.pl
20msmax| 300msmax [
10.6 Amps[ 5.9 Amps [
677 mA/l_S j 250 mA/Fs [

Pass/Fail

At 27.44 Vdc:

I Step [ P_nele1" Measured/Calculated
Required*

Is_ 1o1-1o41s_ 1o5_,_,1
20msn_x| 3o0xmmax [
10.6AmpsI 5.9Amps [
677 n_t,s 1 25o mA/_s I

Time to reach steady state current
Peak Current

Rate of Change (Slope):dl/dT m_s

Pass/Fail

At 28.00 Vdc:

[ Step [ Parameter

_ ] Time to reach steady state current
Peak Current

10 Rate of Change (Slope): dI/dT

Measured/Calculated

Ills

Amps

mA/_s

Required*

I s_ ml-1o41s_ lO5&_l
20msmax[ 300msmax [
10.6Amps] 5.9Amps I
677 mA/Fs ] 250mA/_s [

Refer to Figure 5.

Pass/Fail

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative

(Flight Hardware Only)

Shop Order:

Date

S/N:

Test SystemsEngineer Date

Quality Control Date
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AE-26156/3C
6Apt 99

TF...qT DATA SHEET 3

+28 MLB Operating Power (Paragraph 3.2.4.2.1.2)
l

2 +28 V MI_ voltage at 27 V (Vb)

i_euured_
3 lAverageCurrent(IV) (PLLO_D

!

4 I+28 V IVlLB operming power -- IV x V b

6 [Average c_m'eat(IV)0P_)

7 I+28 V lVlLB operating power" = IV x V b

,_LLO_}

Units Required Pass/Fail

Volts 27.0 ± 0.I

Amps N/A N/A

Waas 82 W max

Anq_ N/A N/A

Watts 82 W max

+28 V MLB at28 Volts

Volts 28.0± 0.I

Amps N/A N/A

9 1+28 V MLB bus voltage at 28 V (V b)

,_emred}
l0 lAverage Current (Iv) (PIA.D_I)

11 {+28 V MLB operatingpower = Iv X V b

13 IAverage current (IV) (PLLO_2)

14 1+28 V MI..B operating power -- IV x V b

16 ¸

17

18

2O

21

,redo,r2)

+28 V MLB at 29 Volts

+28 V MI.B voltage at 29 V (Vb)

_ured)
Average Current (Iv) (PLLO_li

+28 V IVlLB operating power = Iv x V b '

(PLJ.O¢I)
Averagecurrent(IV)(PLL£)#2)

+28 V MI..Boperatingpower = IV x V b

(pLt.O_2)

Wan.s 82W max

Amps N/A N/A

Watts 82 W max

Volts 29.0 ± 0.1

Amps N/A N/A

Watts 82 W max

Amps N/A N/A

Watts 82 W max

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative

(Flight Hardware Only)

Shop Order:

Date

S/N:

Test Systems Engineer Date

Quality Control Date

A-12
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AE-26156/3C

6 Apt99

TEST DATA SHEET 4 (Sheet 1 of 2)

+28 Pulse Load Bus (Paragraph 3.2.4.2.2.1-3.2.4.2.2.6)

Paragraph

3.2.4.2.2.1

3.2.4.2.2.2

Parameter

From -(3.1 to two seconds

Peak Current = Ip

From 2 to 4 seconds

Peak Current = Ip

3.2.4.2.2.3 From 4 to 6 seconds

Measured or Required
Calculated

Amps 1.3 amps max

Pass/Fail

Amps 1.3 amps max

Peak Current = Ip Amps 1.3 amps max

From 6 to 8 seconds

Peak Current = Ip Amps 1.3 amps max

Eight Sec. Integrated Current Measurement:

Current mA None

3.2.4.2.2.6 Turn-on Transient:

dI/dT

Peak Current = Ip

* Refer to Figure 9.

Bus current during the FH, D period

mmA/_s 744 mA/_s *

Amps 11.5 Amps

Paragraph Parameter Measmv.d or Pass/Fail

Calculated

3.2.4.2.2.1 From -0.1 to 2 sees mA N/A

3.2.4.2.2.2 From 2 to 4 sees mA N/A

3.2.4.2.2.3 From 4 to 6 sees mA N/A

mA N/A3.2.4.2.2.5 From 6 to 8 sees

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS- 1331720 Shop Order: S/N:

Test Systems Engineer Date

Quality Control DateCustomer Representative

(Flight Hardware Only)

Date

A-13



AE-26156/3C

6Apr99

TEST DATA S]RF_T 4 (Sheet 2 of 2)

+28 Pulse Load Bus (Paragraph 3.2.4.22.7)

Bus current during warm ¢al, cold cal, & Nadir,

Paragraph Parameter M_ or Pass/Fail
Call, laird

m,

3.2.4.2.2.7 (2) Warm ca] mA N/A

3.2.4.2.2.7 (3) Cold cal mA N/A

3.2.4.2.2.7 (4) Nadir mA N/A

3.2.4.2.2.7 (5) Warm cal (motors off) mA N/A

Circle Test: Clrl " LFT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer

Ctmomer Representative
(Flight B=dw=e Only)

Date Quality Control

Date

Date

f_*..

A-14



Step

3

4

5

TEST DATA SHEET 5

+28 V Analog Telemetry Bus (Paragraph 3.2.4.2.3)

Parameter Measured/ Required
Calculated

+28 V ATB Bus Voltage (Vat) Volts 28.0 _-0.5

! easured)
Av. Current (Ia) _ 7 mA max

+28 V ATB Operating Power= Ia X Vat mW 200mW max

AE-26156/3C

6 Apr 99

Pass/Fail

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative

(Flight Hardware Only)

Shop Order: S/N:

Test Systems Engineer

Date Quality Control

Date

Date

A-15



AE-26156/'3C

6 Ala"99

TEST DATA SHEEr 6

+10 V Interface Bus Voltage (Paragraph 3.2.4.2.4) b

.._.Y

Step

3

3

4

Parameter M_m_
Calculated

Av. Curgat _)

+I0 V Interface Bus (Vib) (Measured) ....._Volts

+I0 V Interface Bus Power = Ia X Vib mW

Requh-cd

10 mAmax

9.0 :el.0 V

1_0 mW max

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order:. S/N:

Test Systems Engineer Date

Customer Representative

(Flight Hardware Only)

Date Quality Control Date

f

/
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TEST DATA SHEET 7

Power Input Test for LFT (Paragraph 3.2.4.2.5)

AE-26156/3C

6 Apr 99

\

"1

Step

3

Parameter Measured Units Required Pass/Fail

+28 V MLB Voltage (Via) Volts 28 t-0.5

(Measured at connector J1)

Current Amps Between 0.5 and

4.3 Amps

Circle Test: CPT LPT

MEFSAT/AMSU-A 1 System P/N IS- 1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative

(Flight Hardware Only)
D_e Quali_ Con_ol Dale

A47



AE-26156/3C

6A_

DATA SEHEE'r8

1.248 MI-Iz Clock Signal Verification (Paragraph 3.2.4.3.2.1)
I ,,

1.248 CLOCK SIGNAL

ATTACH PHOTOGRAPH OR PLOT HERE

Step

5

Parameter Measured/ Requi_ed Pass/Fail
Calcalated

Clock Frequency MI-Iz 1.248 =10%

Clock Amplitude Volts 9.0 ±1.0 V

Circle Test: CPT LPT

METSAT/AMSU-AI System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative Date Quality Control

(FlightHardwareOnly)
II

Date

A-18



'1

DATA SHEET 9

"C1" Shift Pulse Verification (Paragraph 3.2.4.3.2.2)

AE-26156/3C

6 Apr99

"CI" SHIFT PULSE

Attach Photograph OR Plot Here

Parameter Measured/ Required Pass/Fail
Calculated

Pulse Timing (A) * las 48 ItS ± 10%

Pulse Timing (B) * ______s 12 tls ± 10%

Pulse Amplitude Volts 9.0 ± 1.0 V

* Refer to Figure 19 for location of the pulse timing A and B.

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS- 1331720

Customer Representative

(Flight Hardware Only)

Shop Order: S/N:

Test Systems Engineer

Date Quality Conu'ol

Date

Date

A49



AE-26156/3C

6Apt 99

TEST DATA SHEEr 10

"AI" Select Pulse Verification (Psragraph 3.2.4.3.2.3)
I II I |

"AI" SELECT PULSE

Attach Photograph or Plot Here

Parameter Measured/ Required Pass/Fail
Calculated

Select Pulse Timing (I:) * _ ItS 961.5 ItS± 10%

Select Pulse Amplitude _ Volts 9.0 4-1.0 Y

• Refer to Figure 13 for location of the pulse timing F

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/lq:

Test Systems Engineer Date

Customer Representative Date Quality Control Date

(blight Hardware Only)
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TEST DATA SHEET 11

"8 Seconds" Frame Sync Pulse (Paragraph 3.2.4.3.2.4)

AE-26156/3C

6 Apr 99

"8 SECONDS" FRAME SYNC PULSE

Attach Photograph or Plot Here

(Record of"C" timing only is required)

Step Parameter

1* Frame Sync Pulse Timing (G)*

Measured/

Calculated

Sec

Required

8 Sec _+10%

Frame Sync Pulse Timing (C)* __ Its 240.4 lxs _+10%

Frame Sync Pulse Amplitude __ Volts 9.0 _+1.0 V

Pass/Fail

* Refer to Figure 13 for location of the timing pulses for G and C.

Circle Test: CPT LPT

METSAT/AMSU-AI System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative

(Flight Hardware Only)
Date Quality Control Date

A.21



AE-26156/3C

6Apt99

TEST DATA _ 12 (Sheet I of 2)

Synchronization Signals Relationship (Paragraph 3.2.4.3.2.5)
I I

A1 Select pulse and the 8 seconds Frame sync pulse.

A'UI'ACH PHOTOGRAPH OR PLOT HERE

Verify that the sync pulse between H and C is as

shown in Figure 19.

TIME MEASURED:

TIME REQUIRED: 1.2 ms ±10%

PASS/FAIL

Circle Test: CPT LPT

METSAT/AMSU-AI System P/N IS-1331720

Customer Representative

(Flight Hardware Only)

Shop Order:

Date

Test Systems Engineer

Quality Control

Dale

Date

F

A-22



AE-26156/3C
6Apr99

TEST DATA SHEET 12 (Sheet 2 of 2)

Synchronization Signals Relationship (Paragraph 3.2.4.3.2.5)

A1 Select pulse and the Cl Shift pulse.

ATTACH PHOTOGRAPH OR PLOT HERE

Verify that the sync pulse between I and E is as

shown in Figure 19.

TIME MEASURED:

TIME REQUIRED: 24 _ts :t:l _ts

PASS/FAIL

Cm:le Test: CFT LPT

METSAT/AMSU-A1 System P/N IS- 1331720

Customer Representative

(Flight Hardware Only)

Shop Order:

Date

S/N:

Test Systems Engineer

Quality Control

Date

Date

A.23



AE-26156/3C

6Apt 99

TEST DATA SHEET 13

Synchronization Signals Relationship (Paragraph 3.2.4.3.23)
I I I I

A1 Select pulse and the 1.248 MHz clock.

Verify that the sync pulse between I and J is as
shown in Figure 19.

PASS/FAIL

ATI'ACH PHOTOGRAPH OR PLOT HERE

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S_:

Test Systems Engineer

Customer Representative
(Flight Hardware Only)

i

Date Quality Comrol

Date

Date

J

f
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6 Apr 99

TEST DATA SHEET 14

Commands and Digital-B Telemet_7 Verification (Paragraphs 3.2.4.3.3.1, 3.2.4.3.3.2, 3.2.4.3.3.3, and 3.2.4.3.3.4)

Test

3.2.4.3.3.1

Module

Totally
Off

3.2.4.3.3.2

Digital-B Visual Inspection
Commands Verification Via STE

Command Observed Observed
Scanner AI-1

Scanner A1-2

Module Power

Survival Htr.

Power.

Survival

Heater ON

Required
O_

OFF

Disconnect

OFF

ON

N/A

N/A

Required
Antenna

pointing
to warm

load.

Antenna

pointing
to warm

load.

N/A

28 V supply
eu_nt=O

N/A

Survival

Heater Survival OFF N/A N/A
Power Heater OFF

3.2.4.3.3.3

Module Power

N/A

Connect

Module

Power

Connect

P_23.2.4.3.3.4

PLLPower

PLLO#2

+28 V DC

era'rent
is

between

0.5 and 3.2

amps.

NIA

PLLO# I PLLO# I N/A NIA

Pass/F_

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

-)L
Customer Representative

(Flight Hardware Only)
Date QualityControl Date

A-,?.5



AE-26156/3C

6Apr99

TEST DATA SHEET 15

Scanner Commands Verification (Paragraph 3.2.4.3.3.5, Step I)

Test

Full

Scan

' DiStal "B" Verification

Command Observed

I Module Power

2 Survival Heater

3 Scanner AI Power

4 Scanner A2 Power

5 Antenna Warm

Cal Pos.

6 Antenna Cold

Cal los.

7 Anmnna NADIR

Position

8 Antenna Full Scan

9 PLL Power

10 Cold MSB

11 Cold LSB

Re_uh_d
CONNECT

OFF

ON

ON

NO

NO

NO

YES

PLI._I

0

0

Pass/Fail

CircleTest: CPT LFT

MEI_ATIAMSU-A I System P/N IS-1331720

Customer RepresenuUive
(Flight Hardware Only)

Shop Order:

Dale

SfN:

Test Systems Engineer

Quality Conffol

Date

Date

f-

,,¢

A-26



TEST DATA SHEET 16

Scanner Commands Verification (Paragraph 3.2.4.3.3.5, Step 2)

AE-26156/3C

6 Apt 99

Test

Full

Scan

Digital "B" Verification
Command

1 Module Power

2 Survival Heater

3 Scanner A1 Power

4 Scanner A2 Power

5 Antenna Warm

Cal Pus.

6 Antenna Cold
Cal Pus.

7 Antenna NADIR

Position

8 Antenna Full Scan

9 PLL Power

10 Cold MSB

I 1 Cold LSB

Observed Required
CONNECT

OFF

OFF

OFF

NO

NO

NO

YES

PLLO#I

0

0

Pass/Fail

Circle Test CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative

(blight Hardware Only)

Shop Order:

Date

S/N:

Test Systems Engineer

Quality Control

Date

Date

A27



AE-26156/3C

6 Apr 99

TEST DATA SHEET 17

Scanner Commands Verification (Paragraph 3.2.4.3.3_5, Step 3)

Test

Full
Scan

Command
1 Module Power

2 Survival Heater

3 Scanner AI Power

4 Scanner A2 Power

5 Antenna Warm
C.al Pos.

6 Antenna Cold
Cal Pos.

7 Antenna NADIR
Position

8 Antenna Full Scan

9 PLL Power

I0 Cold MSB

11 Cold LSB

Disi_ "B" Verification
Observed Required

CONNECT

OFF

ON

ON

NO

NO

NO

YES

PLLO01

0

0

Pass/Fall

Circle Test: CPT LPT

METSAT/AMSU-AI System P/N IS-1331720

Customer Representative
(Flight Hardware Only)

Shop Order:

Date

S/N:

Test Systems Engineer

Quality Control

A-28

Date

Date



TEST DATA SHEET 18

Scanner Positions Commands (Paragraph 3.2.4.3.3.6)

AE-26156/3C

6Apr99

Test

Scanner

Position

Commands

• " Digital "B" Verification

Step/Ikscription

1-Warm Cal.

2-Cold

Cal.

Pos.

3-Cold

Cal.

Pos.

C-Cold
Cal.

Pos.

5-Cold

Cal.

Pos.

&NADIR

7-Warm Cal

MSB

LSB

MSB

LSB

MSB

LSB

MSB

LSB

Observed Required

YES

0

1

1

0

I

1

0

0

YES

YES

Pass/Fml

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S_:

Test Systems Engineer

Customer Representative

(Flight Hardware Only)

Date QualityControl

Date

Date

A.29



AE-26156/3C

6Apt99

TEST DATA SHEET 19

Digital-A Data Output Full Scan Mode Synch Sequence,
Unit I.D./Serial Number and Dig/tal-B Serial Data Verification

Sections [I], []]], and ['HI](Paragraph 3.2.4.3.4.1)
i I I

Step Element Description Recorded Required Pass/Fail
(For Ref) Value Value

[I] 0001 Sync Sequence Byte I 255

0002 Sync Sequence Byte 2 255

0OO3 Sync Sequence Byte 3 255

[H] 0004 Unit LD. and Serial N

2[in] 0005 _giud-B Data Byte 1

0006 Digital-B Data Byte 2 **

0007 Digital-B Data Byte 3 0

0008 Digital-B Data Byte 4 0

* AMSU A1 Identified/on Words

(data entered in decimal system) Binary Decimal

AMSU-A1 S/N 101 _1 1

A.MSU-AI S/N 102 00000101 5

AMSU-A1 S/N 103 00001001 9

AMSU-A1 S/N 104 000011Ol 13

AMSU-A1 S/N 105 00010001 17

AMSU-AI S/N 106 00010101 21

AMSU-A_I S/N 107 00011001 25

AMSU-A1 S/N 108 00011101 29

AMSU-AI S/N 109 00100001 33

** Required value = 14 when PLLO #1 is active; and : 6
when PLLO #2 is active.

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative
(Flight Hardware Only)

Shop Order: S/N:

Test Systems Engineer

Date Quality Control

Date

Date

I
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(1

BP

01

02

03

O4

05

O6

O7

08

O9

I0

II

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

CC

WC
8*

S*

Element

(For Pet)

0014

OO48

AE-26156/3C

6 Apr 99

TEST DATA SHEET 20

Reflector Positions Section [IV] (Paragraph 3.2.4.3.4.1)

0082

0116

AI-I Reflector

Measured* Required** Pass/Fail Element

(For Ref)

0016

OO50

OO84

0118

0150 0152

0184 0186

0218 0220

0252

O286

0320

O254

0288

0322

0354 0356

0388 0390

0422

0456

0424

0458

0490 0492

0524 0526

0558

0592

0626

O660

0694

0728

0762

O796

0830

0864

0890

056O

0594

0628

0662

O696

0730

0764

O798

0832

0866

O9OO

0932 0934

O966 0968

1000

1034

1186

1002

1036

1188

A 1-2 Reflector
|

Measured* Required** Pass/Fail

Actual counts from computer printout. Rewriting counts on this data sheet is optional.

Required range for insmnnent serial number from TDS 6 of AE-260O2/1 +10 counts. R¢writing range on this

data sheet is optional.

Circle Test: CPT LPT

METSAT/AMSU-A 1 System P/N IS- 1331720 Shop Order: S/N:

Test Systems Engineer Date

Quality Control DateCustomer Representative
('Flight Hardware Only)

Date

A.31



AE-26156/3C

6 Apr99

BP

01

O2

O3

O4

O5

m,

El_t

(ForRet3
0018

TEST DATA SHEET 21

Digital-A Data Output Radiometer Data Section [3/] (Paragraph 3.2.4.3.4.1)

i50 ....L_-2Charnel-3 .3Gin) A1-1Ctm_l-9 (57.290344_m)
Position* Pass/Fail Element Position* Required**

_or Re/3

0030

OO52 OO64
00s6 0098
0120 0132

.q

0154

06 0188

O7 O222

O8

O9

10

0166

O2OO

Pass/Fail

O234

0256 0268

O290 03O2

0324 0336

037011 0356

12 0392 0404

0426 0438

0460 0472

13

14

15 0494

16 O528

17 0562

18 0596

19 0630

20 1o664
21 0698

22 0732

23 0766
24 0800

25 0834

26 O868

27 0902

28 0936

29 0970

05O6

O540

0574

O6O8

O642

0676

0710

O744
07fs
0812

0846

0880
0914
o9,/8
0982

1016

1050

1202

* Actual counts from conjurer printout. Rewriting counts on this data sheet is optional.
** Required - 16.500 ± 4000 counts.

30 1004
CC 1038

WC 1190

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS- 1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative
(Flight Hardware Only)

Date Quality Control

uml i I in It m

Date

F
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TEST DATA SHEET 22 (Sheet I of 2)

Full Scan Mode Temperature Sensors Section [VII (Paragraph 3.2.4.3.4.1)

Element

1090

1092

I094

1096

1098

II00

1102

1104

1106

1108

1110

1112

1114

1116

1118

1120

1122

1124

1126

1128

1130

1132

1134

1136

AI-1

Thermistor Sen_rs Recorded Required
Value* Value

Description (de_. C) (de_. C)

Warm Load 1 25 ± 15

AI-1 Warm Load 2

AI-1 Warm Load 3

AI-I Warm Load 4

AI-1 Warm Load Center

AI-2 Warm Load I

AI-2 Warm Load 2

25-_15

25__.15

25±15

25±15

25±15

25±15

25±15AI-2 Warm Load 3

A1-2 Warm Load 4 25

A1-2 Warm Load Center 25

Local Oscillator Channel 7 25

Local Oscillator Channel 8 25

Local Oscillator Channel 15 25

PLL LO #2 Channels 9-14 25

PLL IX) #I Channels 9-14

PLLO (Reference Oscillator)**/

Not used ***

Mixer I.F. Amp. Channel 3

Mixer I.F. Amp. Channel 4

Mixer IF. Amp. Channel 5

Mixer IF. Amp. Channel 6

Mixer I.F. Amp. Channel 7

Mixer I.F. Amp. Channel 8

Mixer I.F. Amp. Channels 9-14

± 15

± 15

±15

± 15

±15

± 15

25±15

25±15

25+15

25__.15

Mixer IJ:. Amp. Channel 15

25__.15

25__.15

25±15

25±15

25__.15

25±15

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** For S/N 101 through 104.

*** For S/N 105 and up.

(Continued on Sheet 2)

AE-26156/3C

6 Apr 99

Pass/

Fail

A._k3



AE-26156/3C

6 AFt 99

TEST DATA SHEET 22 (Sheet 2 of 2)

Full Scan Mode Temperature Sensors Section [VI (Paragraph 3.2A.3.4. ] )

Element

1138

I 140

1142

1144

Thermistor Sensors

LF. Amp. Channel 11-14

Recorded

Value*

(deg.C)

Requ_d
Value

(de8. C)

25+15

HF. Amp. Channel 9 25

LF. Amp. Channel 10 25

LF. Amp. Channel II

+ 15

±15

± 1525

1146 DC/DC Convener 25 ± 15

1148 I.F. Amp. Channel 13 25 ± 15

1150 IF. Amp. Channel 14 25 ± 15

1152 I.F. Amp. Channel 12 25 ± 15

1154 RF ShelfAl-I 25 ± 15
,=,

1156 RF Shelf A1-2 25 ± 15

1158 Detector Preamp Assy. 25±15

1160 Scan Motor AI-1 25 ± 15

1162 Scan Motor A1-2 25 ± 15

1164 Feed Horn AI-I 25 ± 15
|,

1166 Feed Horn A1-2 25 ± 15

1168 ILF. Mux AI-I 25 ± 15

1170 RF. Mux AI-2 25 ± 15

Pass/

Fail

t 15
,o,

Local Oscillator Channel 3 251172

Local Oscillator Channel 4 25 ± 151174

1176 Local Oscillator Channel 5

1178 Local Oscillator Channel 6

1180 Temp Sensor Ref Voltage Count

25±15

25±15

S_

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** = Count of 24,552 +1765,-1308.

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative

(Flight Hardware Only)

Date Quality Control Date
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TEST DATA SHEET 23

Digital-A Data Output Warm Cal Mode Synch Sequence,

Unit I.DJSerial Number and Digital-B Serial Data Verification

Sections [I], [I_, and [IIl] (Paragraph 3.2.4.3.4.2)

AE-26156/3C

6 Apr99

Step Element Description Recorded Required Pass/Fail
(For Ref) Value Value

[I] 0001 Sync Sequence Byte 1 255

0002 Sync Sequence Byte 2 255

0003 Sync Sequence Byte 3 255

[II] 0004 Unit LD. and Serial N *

[Ira 0005 Digital-B Data Byte 1 4

0006 Digital-B Data Byte 2 14

0007 Digital-B Data Byte 3 0

ooo8 Digital-BDataByte 4 o

AMSU A1 Identification Words

(data entered in decimal system) Binary Decimal

AMSU-A1 S/N 101 00000001 1

AMSU-A1 S/N 102 00000101 5

AMSU-A1 S/N 103 00001001 9

AMSU-A1 S/N 104 00001101 13

AMSU-A1 S/N 105 00010001 17

AMSU-A1 S/N 106 00010101 21

AMSU-A1 S/N 107 00011001 25

AMSU-A1 S/N 108 00011101 29

AMSU-A1 S/N 109 00100001 33

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Customer Representative

(Hight Hardware Only)

Test Systems Engineer

Date Quality Conu'ol

Date

Date

A,35
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DATA SltEE'r 24

Reflector Position Warm Cal Mode Section [IV] and Reflector Position Nadir Mode Section [IV] (Paragraphs 3.2.4.3.4.2 and

3.2.4.3.4.4)
I II

BP

WC

15

AI-1 Reflector

No.

3.2.4.3.4.2

3.2.4.3.4.4

Position* Required** Pass/Fail

WC = Warm C.al
15 = Nadir Position

BP A1-2 Reflector
m, i

Pan No. Position* Pass/Failltequired_'*'

WC 3.2.4.3.4.2

15 3.2.4.3.4.4

WC = Warm Cad

115 = Nadir Position

*' Actualcountsfrom computer printout.Rewritingcountson thisdatasheetisoptional.

** Required range for insmunent serial number from TDS 6 of AE-26002/1 :t:lO counts. Rewriting
range on this data sheet is optional

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative

(Fright Hardware Only)

Date Quality Control Date

r

/
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TEST DATA SHEET 25

Digital-A Data Output Warm Cal Mode Radiometer Data Section IV] (Paragraph 3.2.4.3.4.2)

I"

BP A1-2 Channel-3 (50.3 GHz) AI-1 Channel-9

Element Measured* Required** Pass/F_l Element Measured*

(For Re0 (For Re0

0018 0030

OO52 OO64

0O86 0098

0120 0132

0154 0166

0188 0200

O222 O234

0256 0268

0290 0302

0324 0336

0356 O370

0392 0404

0426 0438

0460 0472

0494 0506

0528 0540

0562 0574

0596 0608

0630 0642
,d

0664 0676

0698 0710

0732 0744

0766 0778

0800 0812

0834 O846

0868 0880

0902 0914

0936 0948

0970 0982

1004 1016

1038 0 1050 0

1190 0 1202 0

* Actual counts from computer printout. Rewriting counts on this data sheet is optional.

** Required = 16,500 _+4000 counts.

CircleTest: CPT LPT

METSAT/AMSU-AI System P/N IS-1331720 Shop Order: S/N:

O1

02

03

O4

O5

06

O7

08

O9

10

II

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

CC

WC

AE-26156/3C

6Apt 99

(57.290344 GHz)
t

Required** Pass/Fail

Test Systems Engineer Date

Customer Representative

(Flight Hardware Only)
Date Quality Control Date

A.37
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Element

1090

1092

1094

1096

1098

1100

1102

1104

1106

1108

II10

1112

1114

1116

1118

1120

TEST DATA SHEET 26 (Sheet I of 2)

Warm C,al Mode Temperature Sensors Section [VII (Paragraph 3.2.4.3.4.2)
| II

Thermistor Sensors ., Recorded ' Required
Value* Value

Description (de 8. C) (dug. C)

AI-1 Warm Load 1 25 ± 15

AI-1 Warm Load 2

AI-1 Warm Load 3

AI-I Warm Load 4

AI-I Warm Load C,enter

AI-2 Warm Load 1

AI-2 Warm Load 2

AI-2 Warm Load 3

Al-2 Warm Load 4

AI-2 Wm-m Load Center

Local Oscillator Channel 7

Local Oscillator Channel 8

Local OscillatorChannel 15

PLL LO #2 Channels 9-14

25 ± 15

25±15

25±15

25±15

25±15

25±15

25±15

25±15

25±15

25±15

25±15

25±15

25__.15

PLL LO #I Channels 9-14 25 ±

PLLO (Reference OsciIIator)**l

Not used ***

1122 Mixer LF. Amp. Chaanel 3

1124 Mixer I.F. Amp. Channel 4

15

25±15

25±15

1126 MixerLF.Amp. Channel5 25± 15

1128 25± 15I.F. Amp. Chmmel 6

Mixer IF. Amp. Channel 7

Mixer LF. Amp. C:han_! 8

:Mixer IF. Amp. Channels 9-14

Mixer I.F. Amp. Channel 15

1130

1132

1134

1136

25±15

25±15

25__. 15

25__.15

* Value is from the STE printout sheets. Copying data to this sheet is optional

** For S/N 101 through 104.

*** For S/N 105 and up.

Pass/
Fail

(Continued on Sheet 2)

/.--

._j,
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TEST DATA SHEET 26 (Sheet 2 of 2)

Warm Cal Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.2)
III

AE-26156/3C

6 Apt 99

r

k

Element

1138

1140

1142

1144

1146

1148

ll50

1152

1154

1156

1158

ll60

1162

1164

1166

1168

The_=i=or Season

Description

I.F.Amp. Channel I1-14

I.F. Amp. Channel 9

1170

1172

1174

1176

1178

1180

I.F. Amp. Channel 10

I.F. Amp. Channel I 1

Converter

I.F. Amp. Channel 13

LF. Amp. Cham_l 14

I.F. Amp. Channel 12

RF Shelf AI-1

RF ShelfAI-2

De_torPreampAssy.

Scan Motor AI-1

Scan Motor A1-2

Feed Horn AI-1

Feed Horn A 1-2

R.F. Mux AI-I

R.F. Mux AI-2

Local Oscillator Channel 3

Local OscillatorChannel 4

Local Oscillator Channel 5

Recorded

Value*

(de_. C) ,

Required
Value

(de[. C)

25±15

25±15

25±15

25±15

25--.15

25±15

25±15

25±15

25±15

25±15

25±15

25±15

25---15

25-+15

25±15

25±15

25±15

25± 15

25-_15

25±15

Oscillator Channel 6 25 -+ 15

Temp Sensor Ref Voltage Count **

Pass/

Fail

* Value is flora the STE printout sheets. Copying data to this sheet is optional.
** = Count of 24,552 +1765,-1308.

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative

(Fright Hardware Only)

Shop Order: S/N:

Test Systems Engineer

Date QualityControl

Dale

Date
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TEST DATA SHEET 27

DigitaI-A Data Output Cold C,al Mode Synch Sequence,
Unit LDJSerial Number and Digital-B Serial Data Verification

Sections [1], [lI], and [HI] (Paragraph 3.2.4.3.4.3)

Step Description

[1] 0001 Sync Sequence Byte 1

0002 Sync Sequence Byte 2

0003 Sync Sequence Byte 3

['D'] 0004 Unit I.D. and Serial N

Recorded

Value
Required

Value

255

255

255

[m] 0005 Digital-B Data Byte 1 8

0006 Digital-B Data Byte 2 14

0

0

0007 DigittI-B Data Byte 3

0008 Digital-B Data Byte 4

* AMSU A1 Identification Words

(data entered in decimal system) Binary Decimal

Pass/Fail

AMSU-A1 S/N 101

AMSU-A1 S/N 102

AMSU-AI S/N 103

AMSU-AI S/N 104

AMSU-AI S/N 105

AMSU-AI _ 106

AMSU-A1 S/N 107

AMSU-A1 S/N 108

AMSU-AI S/N 109

00000001 1

00000101 5

00001001 9

00001101 13

00010001 I7

00010101 21

00011001 25

00011101 29

001000(31 33

Circle Test: CPT LIT

METSAT/AMSU-AI System P/N IS-1331720

Customer" Representative
(FlightHardwareOnly)

Shop Order:

Date

SIN:

Test Systems Engineer

Quality Conu'ol

Date

Date

/
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TEST DATA SHEET 28 (Sheet 1 of 2)

Reflector Position Warm Ca] Mode Section [IV], Reflector Position Cold Cal Mode Section [IV], and Reflector Position

Nadir Mode Section [TV] (Paragraphs 3.2.4.3.4.2, 3.2.4.3.4.3, and 3.2.4.3.4.4)

+'

BP ALl Reflector

Para No. Position* Required** Pass/Fall

CC 3.2.4.3.4.3, Step 4

a.

b.

C.

d.

CC = Cold Cal

* Actual counts from computer printout. Rewriting counts on this data sheet is optional.

** Required range for inslrmnent serial number fTom TDS 6 of AE-26002/1 +10 counts. Rewriting

range on this data sheet is optional.

3.2.4.3.4.3, Step 4 MSB LSB

Substep

a. 0 0

b. 0 1

c. 1 0

d. 1 1

Circle Test: CPT LPT

METSAT/AMSU-AI System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative

(Flight Hardware Only)

Date Quality Control Date

A.41
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DATA SHEET 28 (Sheet 2 of 2)
Reflector Position Warm Cai Mode Section [IV], Reflector Position Cold Cal Mode Section [IV], and Refleclor Position

Nadir Mode Section [IV (Paragraphs 3.2.4.3.4.2, 3.2.4.3.4.3, and 3.2.4.3.4.4)
I l {ii I

BP A1-2 Reflector
- i

p_ No. Po=tio_* R,q=_.d** P_

CC 3.2.4.3.4.3, Step 4

8.

b.
,j,,

C.

d.

CC = Cold C.al

* Actu_ counts fromcomp=er printout. Rewriting_ountson this datasheet is optionat.
** Required range for insmnnent serial number from TDS 6 of AE-26002/1 __.10counts. Rewriting

range on this data sheet is optional.

3.2.4.3.4.3, Step 4 MSB LSB
Substep

a. 0 0

b. 0 1

c. 1 0

d. 1 1

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order:

Test Systems Engineer Date

Customer Representative
(FlightHardwareOnly)

Date Quality Control Date

f
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BP

01

O2

O3

O4

O5

O6

O7

O8

O9

l0

11

12

13
14

15

16

17

18

19

2O

21

22

23
24

25

26
27

28

29
3O

CC

WC

TEST DATA SHEET 29

Digital-A Data Output Cold Cal Mode Radiometer Data Section IV] (Paragraph 3.2.4.3.4.3)
Condition: Cold Cal Position MSB=0 and Cold Cal Position LSB=0

AE-26156/3C

6 Apr99

A1-2 Channel-3 (50.3 GHz)

Element Measured* Required**
(For Ref)

0018

OO52

OO86

0120

0154

0188

Pass/Pail

AI-1 Channel-9

Element

(For ReD
003O

O064

O098

0132

0166

02OO

0222 0234

0256 0268
O290

0324

O356

O392

0426

O46O

O494

0302

O336

0370

0404

0438

O472

O5O6
0528 0540

0562 0574

0596 0608

0630 0642
O664

O698

0732

O766

O8OO

O834
0868

O9O2

0936

O970

1004

1038

0676

0710

0744

1190

Circle Test CPT LIT

METSAT/AMSU-A1 System P/N IS-1331720

0778

0812
0846

0880
0914

0948

0982

Measured*

1016

0 1050 0
0 1202 0

on this data sheet is oplional.Actual counts from computer printouL Rewriting counts
Required = 16,500 __4000 counts.

(57.290344 GHz)

Required** Pass/Fail

Shop Order: S/N:

Test Systems Engineer Date

Customer Representative

(Flight Hardware Only)
Date Quality Control Date

A-43
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Element

1090

1092

1094

1096

TEST DATA SHEET 30 (Sheet 1 of 2)

Cold C.al Mode Temperature Sensors Section [VII (Paragraph 3.2.4.3.4.3)
J I

Thermistor Sensors '" R_o_l_l Required

AI-I Warm

Value* Value

_OO l l" (deE.C) (deE.C)

Load I 25-- 15

Aid Warm Load 2

AI-1 Warm Load 3

AI-I Warm Load 4

25±15

25±15

25,--15

1098 AI-1 Warm Load Center 25 ± 15

1100 AI-2 Warm Load 1 25 _ 15

1102 AI-2 Warm Load 2 25 ± 15

AI-2 Warm Load 3

A 1-2 Warm Load 4

AI-2 Warm Load Center

Oscillator Channel 7

Local Osdllatm Channel 8

Local Os_imor Channel 15

PLL LO if2 Channels 9-14

PLL LO #I Channels 9-14

PLLO (Reference Oscillator)**/

Not used ***

Mixer IF. Amp.Charmer3

25±151104

1106

1108

1110

1112

1114

1116

1118

1120

1122

1124

1126

1128

1130

1132

1134

1136

25_+15

25--.15

25±15

25+_15

25±15

25--.15

25,-.15

15

Mixer I.F. Amp. Channel 4 15

Mixer LF. Amp. Channel 5 25,-.15

Mixer I.F. Amp. Channel 6 25 ± 15

Mixer I.F. Amp. Channel 7 25,-. 15

Mixer I.F. Amp. Channel 8 25_+ 15

Mixer I.F. Amp. Channels 9-14 25 ± 15

Mixer I.F. Amp. Channel 15 25 ± 15

Pass/

Fail

* Value is from the STE printout sheets. Copying data to this sheet is optional.

** For S/N 101 through 104.

*** For S/N 105 and tip.

(Continued on Sheet 2)

I I
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TEST DATA SHEET 30 (Sheet 2 of 2)

Cold Carl Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.3)

AE-26156/3C

6 Apr 99

\

Element

1138

1140

1142

1144

1146

1148

1150

1152

1154

1156

1158

1160

1162

1164

1166

1168

1170

1172

Thermistor Sem0rs

Description

I.F. Amp. Channel 11-14

I.F. Amp. Channel 9

I.F. Amp. Channel 10

I.F. Amp. _1 11

DC/I_ Converter

I.F. Amp. Channel 13

LF. Amp. Channel 14

I.F. Amp. Channel 12

RF Shelf AI-1

Required
Value

(deg. C)

25_+15

25_+

25_+

25_+

25±

25-+

25_+

25_+

25±

25-+

25±

15

RF Shelf A 1-2

15

15

15

15

Detector Preamp Assy.

Scan Motor AI-1

Recorded

Value*

(de[. C)

25±

15

Scan Motor A1-2 25 ±

Feed Horn AI-1 25 ±

Feed Horn A1-2 25 ±

R.F. Mux AI-1 25 ±

R.F. Mux A1-2 25 ±

Local Oscillator Channel 3 25 ±

Local Oscillator Channel 4 25 4-

Local Oscillator Channel 5 25 ±

Local Oscillator Channel 6

Temp Sensor Ref Voltage Count

15

15

15

15

15

15

15

15

15

15

15

1174 15

1176 15

1178 25± 15

1180 **

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** = Count of 24,552 +1765,-1308.

Pass/

Fail

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative

(Flight Hardware Only)

Shop Order: S/N:

Test Systems Engineer

Date Quality Control

Date

Date
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TEST DATA SHEEr 31

Digiu_l-A Data Output Nadir Mode Synch Sequence,

Unit LDJSerial Number and Digital-B Serial Data Verification

Sections [I], []13, and [HI] (Paragraph 3.2.4.3.4.4)
I I I II I

Step Elemeat Description Recorded Required Pass/Fail
(For ReD Value Value

[I] 0001 Sy_ Sequence Byte 1 255

0002 Syac Sequence Byte 2 255

0003 Sync Sequence Byte 3 255

[H] 0004 unit I.D. and Serial N *

{'HI] 0005 Digital-B Data Byte 1 16

0006 Digital-B Data Byte 2 14

0007 Digital-B Data Byte 3 0

0008 ;DigitabB Data Byte 4 0

• AMSU AI Identification Words

(data entm_ in decimal system) Binary Decimal
i i • ,

AMSU-AI S/N 101 00000001 1

AMSU-AI S/N 102 00000101 5

AMSU-AI S/N 103 00001001 9

AMSU-A1 S/N 104 00001101 13

AMSU-A1 S/N 105 00010001 17

AMSU-AI S/N 106 00010101 21

AMSU-A1 S/N 107 00011001 25

AMSU-AI S/N 108 00011101 29

AMSU-A1 S/N 109 00100001 33

Circle Test: CFY LPT

METSATIAMSU-AI System P/N IS-1331720

Customer Representative

(Flight I-Iardva_e Only)
I I

Shop Order: .... S/N:

Test Systems Engineer

Date Quality Control

Date

Date

f
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BP

01

DATA SHEET 32

Digital-A Data Output Nadir Mode Radiometer Data Section IV] (Paragraph 3.2.4.3.4.4)

AI-2 Channel-3 (50.3 GHz)

Element Position* Required** Pass/Fail
(For Ref)

0018
02 O052

03 O086

O4 0120

05 01_

06 0188

O222

0256

09 O290

I0 0324

11 0356

12 0392

13 0426

14 0460

15 0494

16 0528

17 0562

18 0596
19 0630

2O O664

21 0698
22 0732

23 0766

24

25

26
27

28

29
3O

O8O0

0834

0868

0902
0936

0970

1004
CC 1038

WC 1190

S_

AI-1 Channel-9

Element Position*
(For Pet3

0O30

0064

O098

0132

0166

020O

O234

O268

03O2

0336

0370

0404

0438

O472

O506

0540

0574

0608
0642

0676

0710
O744

O778

0812

0846

0880

0914
O948

O982
1016

0 1050 0

0 1202 0

Actual counts fTomcomputer printout. Rewriting counts on this data sheet is optional.
Required = 16,500 ± 4000 counts (Unless otherwise indicated).

(57.290344 GHz)

Required** Pass/Fail

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative
(Flight Hardware Only)

Date Quality Control Date

A47
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6 Apt 99

TEST DATA SHEET 33 (Sheet 1 of 2)
Nadir Mode Temperatere Sensors Section [VII 0Paragz_h 3.2.4.3.4.4)

Element

1090

1092

1094

1096

1098

1108

1110

1112

Thermistor Sensors ,, Recorded Reqmred
Value* Value

Description (des. C) (deg. C)

AI-I Warm Load 1 25 ± 15

1118

1120

AI-1 Warm Load 2

AI-1 'Warm Load 3

AI-1 Warm Load 4

A1-1 Warm Load Center

1100 AI-2 Warm Load 1 25 ± 15
=,

1102 AI-2 Warm Load 2 25 ± 15

1104 A1-2 Warm Load 3 25 ± 15

1106 AI-2 Warm Load 4 25 ± 15

A1-2 Warm Load Center 25 ± 15

Local Oscillator Channel 7 25

Local Oscillat_ Chan_l 8 25±15

1114 Local Oscillator Channel 15 25 ± 15

1116 PLL LO #2 Ckauels 9-14 25± 15

Pl.J.,LO #1 Channels 9-14 25

PLLO (Reference Oscillator)**/ 25

!Not used ***

25+15

25±15

25±15

25"*- 15

± 15

± 15

± 15

Pass/
Fail

1122 Mixer

1124 Mixer

1126 Mixer

1128 Mixer

1130 Mixer

1132 Mixer

1134 Mixer

I136 Mixer

IF. Amp. Channel 3

IF. Amp. Channel 4

I.F. Amp. Channel 5

I.F. Amp. Channel 6

IF. Amp. Channel 7

LF. Amp. Channel 8

I.F. Amp. Channels 9-14

I.F. Amp. Channel 15

25_15

25± 15

25±15

25± 15

25±15

25__.15

25±15

25±15

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** For S/N 101 through 104,
*** For S/N 105 and up.

(Continued on Sheet 2)
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TEST DATA SHEET 33 (Sheet 2 of 2)

Nadir Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.4)

AE-26156/3C

6 Apr99

Element

1138

Thermistor Sensor-_

Description

I.F. Amp. Channel 11-14

1140 I.F. Amp. Channel 9

1142 I.F. Amp. Channel 10

1144

1146

1148

1150

1152

1154

1156

1158

1160

1162

I164

1166

1168

1170

I.F. Amp. Channel 11

Recorded
Value*

(des. C)

Required
Value

(de_. C)

25± 15

25±15

25±15

25±15

DC/DC Converter 25 ± 15

IF. Amp. Channel 13 25 ± 15

I.F. Amp. Channel 14 25 ± 15

I.F. Amp. Channel 12

RF Shelf AI-1

25±15

25±15

RF Shelf A1-2 25 ± 15

Detector Preamp Assy. 25 ± 15

Scan Motor AI-I 25 ± 15

Scan Motor A1-2

Feed Horn AI-1

Feed Horn A1-2

R.F. Mux AI-1

R.F. Mux AI-2

1172 !Local Oscillator Channel 3

1174 :Local Oscillator Channel 4

1176 Local Oscillator Channel 5

25±15

25__.15

25±15

25±15

25±15

25__.15

25±15

25±15

1178 Local Oscillator Channel 6 25 ± 15

11 80 Temp Sensor Ref Voltage Count **

Pass/

Fail

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** ---Count of 24,552+1765:1308.

Circle Test: CFT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: SIN:

Customer Representative

(Flight Hardware Only)

Test Systems Engineer

Date Quality Control

Date

Date

A-49
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03

01

05

O4

O2

O6

25

07

10

15

09

14

22

24

20

16

17

27

26

O8

12

11

23

21

19

18

13

Circle

From

TEST DATA SHEET 34

Analog Telen_try Verification by Way of Connector J6 (Paragraph 3.2A.3.5.1)
srl i

Description To Measured Required

,_ ,(volts) (volts)
J6-02 RF ShelfAl-1 Temp. Jl-10 3.5 ± 2 V

J6-03 AI-1 Scan Motor Temp. Jl-10 3.5 ± 2 V

J6-04 Warm Load AI-I Temp. Jl-10 3.5 ± 2 V

J6-21 RF Shelf A1-2 Temp. Jl-10 3.5 ± 2 V

J6-7.2 AI-2 Scan Motor Temp. Jl-10 3.5 ± 2 V

J6-23 Warm Load A1-2 Temp. Jl-10 3.5 ± 2 V

J6-06 PI.LD No. 2 Lock detect I2-03 ***

J6-08 AI-I Drive Motor Curt. J2-03 3.5 ± 2 V

J6-09 +15 V Antenna Drive J2-03 3.5 ±2 V

J6-10 +5 V Antenna Drive J2-03 3.5 ± 2 V

J6-I 1 +15 V Signal Processing J2-03 3.5 ± 2 V

J6-12 +5 V Signal Processing J2-03 3.5 ± 2 V

J6-13 L.O. Voltage Channel 3 I2-03 3.5 ± 2 V

J6-14 L.O. Voltage Channel 5 J2-03 3.5 ± 2 V

J6-15 L.O. Voltage Channel 7 J2-03 3.5 ± 2 V

J6-16 +15 V PLL LO Ch 9-14 J2-03 3.5 ±2V

J6-17 * J2-03 3.5 ± 2 V

J6-18 L.O. Voltage Channel 15 J2-03 3.5 ± 2 V

J6-25 PLLO No. 1 Lock detect I2-03 ***

J6-27 AI-2 Drive Motor Curt. 12-03 3.5 ± 2 V

J6-28 -15 V Antenna Drive J2-03 3.5 ± 2 V

J6-29 -15 V Signal Processing I2-03 3.5 ± 2 V

J6-30 L.O. Voltage Channel 4 J2-03 3.5 ± 2 V

J6-31 L.O. Voltage Channel 6 J2-03 3.5 ± 2 V

J6-32 bO. Voltage Channel 8 I2-03 3.5 ± 2 V

J6-33 -15 V PLL IX) Ch 9-14 J2-03 3.5 ± 2 V

J6-34 ** J2-03 3.5 _ 2 V

* +8.5 V PLL LO Ch 9-14 for S/lq 101-104, +10V Mixer Amp for S/N 105 and above.

** +8 V Receiver for S/N 101-104, +8 V IF Amp for S/N 105 and above.

*** 4.5 i'0__ when locked, 0.5 _I-0.5 when unlocked or OFF. One must be locked.
Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: . S/N:

Test Systems Engineer

Pass/Pail

Customer Representative

(Flight Hardware Only)

Date Quality Control

Date

Date
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TEST DATA SHEET 35 (Sheet I of 2)
Analog TelemeuT Signals by Way of the STE (Paragraph 3.2.4.3.5.2)

AE-26156/3C

6Apr 99

Description (*)

01 A1-1 Scanner Motor Temp

02 A1-2 Scanner Motor Temp

03 AI-1RF Shelf Temp

04 A1-2 RF Shelf Temp

05 AI-1 Warm Load Temp

06 A1-2 Warm Load Temp

O7

O8

Ant A1-1 Dry Motor Current

Ant A1-2 Dry Motor Current

(m/m ps)

Required
c)

25±15

25±15

25±15

25±15

25±15

25±15

Pass/Fall '

(*) Data from the printout sheet. Rewriting data on this space is optional.

(Continued on sheet 2)

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative
(Flight Hardware Only)

Date Quali_ Control Date
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AE-26156/3C

6 Apt 99

TEST DATA SIIEET 35 (Sheet 2 of 2)

Analog Telemetry Signals by Way of the STE (Paragraph 3.2.4.3.5.2)

Description (*)

09 Signal Procesmg +15 V

10 Antenna Drive +15 V

11 Signal Processing - 15 V

12 Antenna Drive - 15 V

13 Receiver +8 V

14 Sig Processing +5 V

15 Antenna Drive +5 V

16 Phase Lock Loop Ch 9-14 (a)/ +8.5V

Receiver/Mixer IF (b) +10 V

17 Phase Lock Loop Ch 9-14 +15 V

lg Phase Lock Loop Ch 9-14 -15V

19 L.O. #8 Ch-8

20 L.O. #7 Ch-7

21 L.O. 06 Ch-6

22 L.O. #3 Ch-3

23 L.O. #4 Ch-4

24 L.O. 6'5 !Ch-5

25 PLLO No. 2 _ Detect

26 PLLO No. 1 Lock Detect

27 L.O. #15 Ch-15

Measured

(volts)

Required
(volts)

15.0 ± 0.5 V

15.0 ± 0.5 V

-15.0 ± 0.5 V

-15.0 ± 0_5 V

8.0 ± 0.5 V

5.0± 0.5 V

5.0± 0.5 V

8.5 ± 0.5 V

10.0 :_'0.5 V

15.0 ± 0.5 V

-15.0 ± 0.5 V

(**)__ ± 0.5V

(**)__ ± 0.5V

(**)__ ± 0.5 V

(**)__ ± 0.5 V

(**)__ ± 0.5 V

(**)_ ± 0.5V

(***)

(***)

(**)__ - 0.5 V

Pass/

Fail •

(*) Data from the printout sheet. Rewriting data on this space is optional.
(**) GDO voltages fromtbe manufacturer data sheet for S/N 101-104;DROCH3-8 10V, GDOCH15 15V for

S/N 105 and above.

(***) Locked PLO voltage 0 to +15 V, other PLO voltage ±15.0 V; one must be locked for S/N 101-104. Locked

PLO voltage 4.0 -4-1.0 V, other PLO voltage 0.0 _+0.2 V, one must be locked for S/N 105 and above.

(a) For S/N 101 through 104. (b) For S/N 105 and up.

Circle Test: CPT LPT

S/N:METSAT/AMSU-A1 System P/N IS-1331720 Shop Order:

Test Systems Engineer Date

Customer Representative

(Flight Hardware Only)

Date Quality Control Date
/
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\ TEST DATA SHEET 36

Integrate/Hold and Dump Signal Verification (Paragraph 3.2.4.3.6. I)

AE-26156/3C

6 Apr 99

(

ATTACH PHOTOGRAPH OR PLOT HERE

Parameter Measured Required Pass/Fail

Scope Channel-l: Inmgralion/Hold

Time Measured (A)*

Time Measured 03)*

ms

ms

165 ms ± 10%

35ms± 10%

Amplitude Measured V 5.0 ± 0.2 V

Scope Cha_. el-2: Dump Signal

Time Measured (D)* ms 9 ms to 15 ms

Amplitude Measured V 5.0 ± 0.2 V

Refer to Figure 2 for waveform configuration.

Circle Test: CPT LPT

METSAT/AMSU-AI System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer

Customer Representative

(Flight Hardware Only)
Date QualityControl

Date

Date

A.,53
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AE-26156/3C
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TEST DATA SHEET 37

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2)

ATTACH PHOTOGRAPH OR PLOT HERE

Channel _.03

Frequency:

INTEGRATION (X) *
Measured

Required 165 ms -*-10%
Pass/Fail

HOLD (B-D) *
Measured

Required 25 ms ± 10%
Pass/Fail

DUMP (D) *
Measured

Required 9 ms to 15ms
Pass/Fail

ATTACH PHOTOGRAPH OR PLOT HERE

* Refer to Figure 2 for waveform configuration.

Channel __04
Fr_luea_:

INTEGRATION (X) *
Measm_

Required 165 ms ± 10%
Pass/Fail

HOLD (B-D) *
Measured
Required 25 ms ± 10%
Pass/Fail

DUMP (D) *
Measured

Required 9 ms to 15 ms
Pa_s/Fail

50.3 GHz

!115

ms

ms

52.8 GI-Iz

ms

.ms

.ms

Circle Test: CPT LPT

METSAT/AMSU-AI System P/N IS-1331720 Shop Order: S_:

Test Systems Engineer

Customer Representative
(Flight Hardware Only)

I

Date Quality Control

Date

Date
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DATA SHEET 38

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2)

AE-26156/3C

6 Apr 99

ATrACH PHOTOGRAPH OR PLOT HERE

Channel _05

Frequency:

INTEGRATION (X) *
Measured

Required 165 ms ± 10%
PasaFail

HOLD (B-D) *
Measured

Required 25 ms ± 10%
Pass/Fail

DUMP (D) *
Measured

Required 9 ms to 15ms
Pass/Fail

53.596 GHz

n'ls

ins

ms

ATrACH PHOTOGRAPH OR PLOT HERE

* Refer to Figure 2 for waveform configuration.

Channel O6

Frequency:

INTEGRATION (X) *
Measured

Required 165 ms ± 10%
Pass/Fail

HOLD (B-D) *
Measured

Required 25 ms± 10%
Pass/Fail

DUMP (D) *

Measured

Required 9 ms to 15 ms
Pass/Fail

54.4 GHz

ms

ms

ms

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative

(Flight Hardware Only)

Date Quali_ Control Date

A,55



) •

AE-26156/3C
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I

i

TEST DATA _ 39

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2)
i I

ATTACH PHOTOGRAPH OR PLOT HERE

Channel 07

Frequency:

INTEGRATION (X) *
Measured

Required 165 ms __.10%
Pass/Fail

HOLD (B-D) *
Measured

Required 25 ms ± 10%
Pass/Fail

DUMP (D) *
Measured

Required 9 ms to 15 ms
Pass/Fail

.ms

ms

.ms

54.94 GHz

AIWACH PHOTOGRAPH OR PLOT HERE

* Refer to Figure 2 for waveform configuration.

Channel m_08
Frequency: ,. 55.5 GHz

INTEGRATION 00 *
Measured

Required 165 ms _ 10%
Pass/Fail

illS

HOLD (B-D) *
Me_surod
Required 25 ms ± 10%
P_s/Fail

ms

DUMP(D) *
Measured ,, ms
Required 9 ms to 15 ms
Pass/Fail

Circle Test: CPT

METSAT/AMSU-A1 System P/N IS-1331720 ShopOrder: , S/N:

Test Systems Engineer

Customer Representative
(FlightHardwareOnly)

Date Quality Control

Date

Date
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TEST DATA SHEET 40

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2)

AE-26156/3C

6 Apt 99

ATI'ACH PHOTOGRAPH OR PLOT HERE

Channel __09

Frequency:

INTEGRATION (X) *
Measured

Required 165 ms __.10%
Pass/Fail

HOLD (B-D) *
Measured

Required 25 ms ± 10%
Pass/Fail

DUMP (D) *
Measured

Required 9 ms to 15 ms
Pass/Fail

57.2903 GHz

ms

ms

ms

ATTACH PHOTOGRAPH OR PLOT HERE

* Refer to Figure 2 for waveform configuration.

Channel 10

Frequency: 57.2903 GHz

INTEGRATION (X) *
Measured

Required 165 ms ± 10%
Pass/Fail

ins

HOLD (B-D) *
Measured

Required 25 ms ± 10%
Pass/Fail

ins

DUMP (D) *
Measured

Required 9 ms to15ms
Pass/Fail

ms

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative

('Flight Hardware Only)

Date Quaii_ Con_ol Date
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AE-26156/3C
6Apr99

TESTDATASHEET41
IntegrationTime(AnalogOutput)Verification(Paragraph3.2.4.3.6.2)

ATTACH PHOTOGRAPH OR PLOT HERE

Channel 11

Frequency:

INTEGRATION (X) *
Measured

Required 165 ms ± 10%
Pass/Fail

HOLD (B-D) *
Measured

Required 25 ms ± 10%
Pass/Fail

DUMP (D) *
Measured

Required 9 ms to 15ms
Pass/Fail

57.3903 GHz

ms

ms

ms

ATTACH PHOTOGRAPH OR PLOT HERE

* Refer to Figure 2 for waveform configuration.

Circle Test: CPT LIT

METSAT/AMSU-AI System P/N IS-1331720 Shop Order:

Channel _12

Frequency: 57.3903 GHz

INTEGRATION 00 *
Measured

Required 165 ms ± 10%
Pass/Fail

InS

HOLD (B-D) *
Measm_

Required 25 ms ± 10%
Pass/Fail

.ms

DUMP (D) *
Measured

Required 9 ms to 15 ms
Pass/Fail

.ins

S/N:

Test Systems Engineer Date

Customer Representative

(Flight Hardware Only)
Date Quality Control Date

J
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'IF,STDATASHEET42

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2)

AE-26156/3C

6 Apr99

ATTACH PHOTOGRAPH OR PLOT HERE

Channel 13

Frequency:

INTEGRATION (X) *
Measured

Required 165 ms _+10%
Pass/Fail

HOLD (B-D) *
Measured

Required 25 ms _+10%
PasaFail

DUMP (D) *
Measured

Required 9 ms to 15 ms
Puss_ail

57.3903 GHz

.ins

.ms

.ins

ATTACH PHOTOGRAPH OR PLOT HERE

* Refer to Figure 2 for waveform configuration.

Channel

Frequency:

14

57.3903 GHz

INTEGRATION (X) *
Measured

Required 165 ms _ 10%
Pass/Fail

ms

HOLD (B-D) *

Measured

Required25 ms +_.10%
Pass/Fail

ms

DUMP (D) *
Measured

Required 9 ms to 15ms
Pass/Fail

ms

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS- 1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative

(Flight Hardware Only)

Date Qualiw Con_ol Date
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6 Apr99

TEST DATA SHEEr 43

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2)
II [

A'ITACH PHOTOGRAPH OR PLOT HERE

Channel 15

Frequency:

INTEGRATION (X) *
Measured

Required 165 ms ± 10%
Pass/Fail

HOLD (B-D) *
Measured

Required 25 ms ± 10%
Pas.u1_ail

DUMP(D) *
Measured

Required 9 ms to 15ms
Pass/Pail

* Refer to Figure 2 for waveform configuration.

89 GHz

.ms

ms

.ms

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer

Customer Representative

(Flight Hardware Only)

Date QualityControl Dam

F
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PLLO No. 1dc Level

TEST DATA SHEEr 44

PLLO No. 1 Verification (Paragraph 3.2.4.3.6.3)

PLLO No. 2 Verification (Paragraph 3.2.4.3.6.4)

./

PLLO NO. 1

Required: * Pass/Fail

AE-26156/3C

6Apr99

PLLO No. 2 dc Level

PLLO NO. 2

Required: *

* -15 to +15 V dc level for S/N 101 - S/N 104, 4.0 +_1.0 V for S/N 105 and above.

Pass/Fail

Circle Test: CPT LPT

MErSAT/AMSU-A1 System P/N IS- 1331720

Customer Representative

(Fright Hardware Only)

Shop Order: S/N:

Test Systems Engineer

Date Quality Conu'ol

Date

Date
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AE-26156/3C
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TEST DATA SHEET 45

Digital-A/GSE Mod¢-I Synch Sequence,

Unit LD_ Number and DigitaI-B Serial Data Verification

Sections [I],In],and [HI](Paragraph3.2.4.3.7.2)

Step Element

(For Ref)

[rI oool

OOO2

OOO3

t'n] OOO4

[ml ooo5

O006

OOO7

OO08

Description

Sync Sequence Byte I

Sync Sequence Byte 2

Sync Sequence Byte 3

Digital-B Data Byte I

Digital-B Data Byte 2

Digital-B Data Byte 3.

Digital-BData Byte 4

Recorded

Value
Required

Value

255

255

255

14

AMSU A1 Identification Words

(data entered in decimal system) Binary Decimal

Pass/Fail

AMSU-AI S/N 101 00000001

AMSU-AI S/N 102 00000101

AMSU-A1 S/N 103 00001001

AMSU-A1 S/N 104 00001101

AMSU-A1 S/N 105 00010001

AMSU-A1 S/N 106 00010101

AMSU-A1 S/N 107 00011001

AMSU-A1 S/N 108 00011101

AMSU-AI S/N 109 00100001

1

5

9

13

17

21

25

29

33

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative
(Flight Hardware Only)

Shop Order:. S/N:

Test Systems Engineer

Date Quality Control

Date

Date

.j /
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TEST DATA SHEET 46 (Sheet 1 of 2)

Reflector Position (Paragraphs 3.2.4.3.7.2 - 3.2.4.3.7.7)

3.2.4.3.7.2 Digital-A/GSE Mc_de-1 Reflector Position Section [IV] '***

AE-26156/3C

6 Apr 99

BP I

061
CC I

"4

WC I
,i

Element

(For Ref)

0184

AI-1 Refle_r

Position* Required** Pass/Fail Element

(For ReD

0186

354 356

694 696

A 1-2 Reflector

Position*

Required**

Pass/Fail

3.2.4.3.7.3 Digital-A/GSE Mode-2 Reflector Position Section [IV] ***

BP "[ AI-1 Reflector [

Element Position* Required** Pass/Fail ] Element
(For Ret) (For Ref)

01 ! 0014 0016

AI-2 Reflector

Pass/FailPosition* Required**

3.2.4.3.7.4 DigitaI-A/GSE Mode-3 Reflector Position Section [IV] ***

AI-1 Reflector AI-2 Reflector

Observed Required****** Pass/Fail Observed I Required****** Pass/Fail

Actual counts from computer printout. Rewriting counts on this data sheet is optional.

Required range for immmmnt serial number from TDS 6 of AE-26002/1 _+10 counts. Rewriting range on this
data sheet is optional.

GSE Modes do not require verification or testing for PFM & FM modules

Observe that both A1-1 and A1-2 reflectors inca-ement one step every 8 seconds.

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Quality Control DateCustomer Representative

(Flight Hardware Only)
II

Date

A_33



AE-26156/3C
6Apr 99

DATA SHEET 46 (Sheet 2 of 2)

Reflector Position (Paragraphs 3.2.4.3.7.2 - 3.2.4.3.7.7)

3.2.4.3.7.5 Digital-A/GSE Mode-4 Reflector Position Section ['IV] ***

BP AI-1 Reflector " A1-2 Reflector

Position* Pass/Fail Pass/FailElement

(For Ref)
Position* Required**

30 1000 1002

3.2.4.3.7.6 Digital-A/GSE Mode-5 Reflector Position Section [IV] ***

BP

O6

A 1-1 Reflector

Element Position* Required**
(For Re0

0184

AI-2 Reflector

Pass/Fail Element Position* Requirexl** Pass_ail
(For ReO

0186

3.2.4.3.7.7 Digital-A/GSE Mode-7 Reflector Position Section [IV] ***

BP AI-1 Reflector

Element Position* Req_re_l**

(For Ref)

0184

A 1-2 Refiector

Pass/Fail Element Position* Required** Pass/Fail
(For Re0

0186O6

S**

Actual counts from computer printout. Rewriting counts on this dam sheet is optional.

Required range for inslrument serial number from TDS 6 of AE-26002/1 +10 counts. Rewriting range on this

data sheet is optional.

GSE Modes do not require verification or testing for PFM & FM modules

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative

(Flight HardwareOnly)
Date Quality Control Date
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BP

TESTDATASHEET47
Digital-A/GSEMode-1 Radiometer Data Section IV] (Paragraph 3.2.4.3.7.2)

AI-1 Reflector A1-2 Reflector

AE-26156/3C

6 Apr 99

Ol

O2

03

O4

O5

O6

O7

08

O9

10

11

12

13

14

15

16

17

18

19

20

21

Channel-3* Required** Pass/Fail Channel-9* Required**

22

23

24

25

26

27

28

29

30

Actual counts from computer printout. Rewriting counts on this data sheet is optional.
Required = 16,500 _+4000 counts.

Pass/Fail

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative

(Flight Hardware Only)

Shop Order: S_:

Date

Test Systems Engineer Date

Quality Conu, ol Date
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AE-26156/3C

6Apt99

TEST DATA SHEEr 48 (Sheet 1 of 2)

Digital-A/GSE Mode-I Temlamm_ Sensors Section [VII (Paragraph 3.2.4.3.7.2)
II I

Element

Thermistor Sensors Recorded
"i

Value* Value

Description (de_. C) (deg. C)

1090 AI-I Warm Load 1 25 ± 15

1092 AI-1 Warm Load 2 25 ± 15

1094 AI-1 Warm Load 3 25±15

1096 AI-I Warm Load 4 25 ± 15

1098 AI-1 Warm Load Center 25 ± 15

1100 25 _+15AI-2 Warm Load 1

AI-2 Warm Load 2

Required

Mixe_ LF. Amp. Channel 15

1102 25 ± 15

1104 A1-2 Warm Load 3 25 ± 15

1106 AI-2 Wm-m Load 4 25 ± 15

1108 A1-2 Warm Load Center 25±15

1110 Local Oscillator Channel 7 25±15

1112 Local Oscillator Channel 8 25±15

1114 Local Oscillator Channel 15 25 ± 15

1116 PLL LO #2 Channels 9.14 25±15

1118 PLL LO#1 Channels 9-14 25 ± 15

1120 PI.J.O (Reference Oscillator)**/

Not used ***

1122 Mixer LF. Amp. Channel 3 25 ± 15

1124 Mixe¢ I.F. Amp. Channel 4 25±15

1126 Mixer IJ:. Amp. Channel 5 25 ± 15

1128 Mixer LF. Amp. Chanuel 6 25±15

1130 Mixer I.F. Amp. Channel 7 25 ± 15

1132 Mixer LF. Amp. Channel 8 25 ± 15

1134 Mixer LF. Amp. Channels 9-14 25±15

1 136 25 ± 15

* Value is from the STE printout sheets. Copying data to this sheet is optional.

** For S/N 101 through 104.

*** For S/N 105 and up.

Pass/

Fail

(Continued on Sheet 2)

A-_5



AE-26156/3C
6 Apr99

TEST DATA SHEET 48 (Sheet 2 of 2)

Digital-A/GSE Mode-1 Temperatme Sensors Section [VII (Paragraph 3.2.4.3.7.2)
I

Thermistor Sensors Recorded
Value*

Element Description (de_. C)
1138 LF. Amp. Channel 11-14

Required
Value

(deg. C)

25__.15

1140 I.F. Amp. Channel 9 25 ± 15

1142 I.F. Amp. Channel 10 25 ± 15

1144 I.F. Amp. Channel 1 i 25 ± 15

1146 DC/DC Converter 25 ± 15

25± 15I.F. Amp. Channel 13

I.F. Amp. Channel 14 25 ± 15

I.F. Amp. Channel 12 25 ± 15

RF Shelf A 1- I

RF Shelf A1-2

oemtor preampAssy.

1148

1150

1152

1154

1156

1158

1160 Scan Motor AI-1

1162 Scan Motor A1-2

1164 [Feed Horn AI-1

1166 Feed Horn AI-2

1168 ILF. Mux AI-1

1170 ILF. Mux A1-2

1172 Local Oscillator Channel 3

1174 Local Oscillator Channel 4

1176 Local Oscillator Channel 5

1178 Local Oscillator Channel 6

I 180 Temp Sensor Ref Voltage Count

25±15

25±15

25±15

25±15

25±15

25---15

25±15

25±15

- 25±15

25±15

25±15

25±15

25±15

Pass/

Fail

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** = Count of 24,552 +1765,-1308.

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Customer Representative

(Flight Hardware Only)

Test Systems Engineer

Date Quality Control

Date

Date
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TEST DATA S]H[]l_r 49

Reviver Input Signals (Paragraph 3.2.4.4.1)
I

CH 9 through 14
PLI_

PLLO No. 1

PLLO No. 2

PRT Temp
(°C) . ,.

PLO No. 1 Xtal ***

Osc.

PLO No'.'2 Xtal ***

Osc.

Measured *

Fr q==y
Requirements **

57290.334 MI-Iz

+50 kHz

57290.334 MI-Iz
:k50 kHz

Pass/
Fail

* Attach specu'um analyzer plots.
** = At ISoC
*** PRT not connected on S/N 105 and above.

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative Date Quality Conu'ol Date
(Flight Hardware Only)
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TEST DATA SHEET 50 (Sheet 1 of 2)

Radiometer "Relative" NEAT Verification* (Paragraph 3.2.4.4.2.2)

Channels 3, 4, 5, 6, 7, 8, and 15. PLLO No. 1 (Channels 9 through 14)

AE-26156/3C

6 Apr99

Channel Number>

NEAT (Average of 5 data)

Pass/Fail

NEAT (Specified) K **

Channel Number>

NEAT (Average of 5 data)

Pass/Fail

NEAT (Specified) K **

Channel Number>

NEAT (Average of 5 data)

Pass/Fail

NEAT (Specified) K **

Channel Number>

NEAT (Average of 5 data)

Pass/Fail

NEAT (Specified) K **

0.40

7

4

0.25 0.25

9

6

0.25

10

0.25 0.25 0.25 0.40

11 12 13 14

0.40 0.80

15

0.60

0.50

1.20

* Baseline data for acceptance tests. Use first CPT or first LPT data along with specification value for pass/fail
criteria

** For reference only

Circle Test: CPT LPT

METSAT/AMSU-AI System P/N IS-1331720

Customer Representative

(Flight Hardware Only)

Shop Order: S/N:

Test Systems Engineer

Date Quali_ Con_ol

Date

Date
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TEST DATA SHEET 50 (Shcet 2 of 2)
Radiometer "Relative" NEAT Verification* (Paragraph 3.2.4.4.2.2)

I I I

PLLO No.2 (Channels9 through14)

Channel Number>

NEAT (Average of 5 dam)

Pass/Fail

NEAT (Specified) K **

Channel Number>

NEAT (Average of 5 data)

Pass/Fail

NEAT (Specified) K **

9

0.25

13

0.80

10

0.40

14

1.20

I1

0.40

12

0.60

* Baseline data for acceptance tests. Use first CPT or first LPT data along with specification value for pass/fail
criteria

** For reference only

Circle Test: CPT LIT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative
(Flight Hardware Only)

Shop Order: S/N:

Test Systems Engineer Date

Date Quality Control Date
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TEST DATA SHEET Sl (Sheet 1 of 2)
Transient Susceptibility Test (Paragraph 3.2.4.2.1.4, 3.2.4.2.2.9, 3.2.4.2.3.3)

Test Setup Verified:
Signature

AE-26156/3C

6 Apr 99

3.2.4.2.1.4: +28V Main Bus Load-Induced Transient Test

Subpara Step Load Induced Transient

3.2.4.2.1.4.2 8 Low frequency in accordance

with FiBure 8
3.2.4.2.1.4.3 I0 Highfrequency

1.43 Hz 200 mV p-p
3.2.4.2.1.4.3 10 High frequency

2.86 Hz 1.00 V p-p
3.2.4.2.1.4.3 I0 Highfrequency

6.67Hz 1.50V p-p

FunctionalPerformance

Results/Deviations

Comments/

NOTE: Attach all backup data generated during the test (photos, printouts, plots, .test logs, additional comments or
observations, etc.) to this data sheet.

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative
(Flight Hardware Only)

Date Quality Control Date
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TEST DATA SHIgET 51 (Sheet 2 of 2)

Transient Susceptibility Test (Paragraph 3.2.4.2.1.4, 3.2.4.2.2.9, 3.2.4.2.3.3)

Test Setup Verified:

Signature

3.2.4.2.2.9: +28V Pulse Load Bus Load-Induced Transient Test

Subpma Step Load Ind_:d Transient Functional Performance

3.2.4.2.2.9.2 8

3.2.4.2.2.9.3 10

3.2.4.2.2.9.3 10

3.2.4.2.2.9.3 10

Low frequency in accordance

with FilpKe 13

Highfrequency
1.43 Hz 200 mV p-p

Highfrequency
2.86 Hz 1.00 V p-p

Highfrequen_
6.67Hz 1.50V p-p

Results/Deviations

Connnents/

Observations

3.2.4.2.3.3: +28V Analog Telemetry Bus Load-Induced Transient Test

Subp_a Step Load InducedTransient

3.2A .2.3.3.2

3.2.4.2.3.3.3

3.2.4_.3.3.3

3.2.4.2.3.3.3

Functional Performance

8 Low frequency in accordance

with Figure 16

1o Highfrequency
1.43Hz 200 mV p-p

io Highf_ncy
2.86 Hz 1.00 V p-p

lO Highfrequency
6.67 Hz 1.50V p-p

Results/Deviations

Connnents/

Observations

Circle Test: CPT LPT

METSAT/AMSU-A 1 System P/N IS- 1331720 Shop Order:. S/N:

Test Systems Engineer Date

Customer Representative

(Flight Hardware Only)

Date Quali_ Control Date
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TEST DATA SHEET 52

Channel Identification Test (Paragraph 3.2.4.5)

AE-26156/3C

6 Apr 99

Number

4

5

6

7

8

9

l0

ll

12

Antenna

Location

AI-2

A1-2

A1-2

AI-1

AI-1

A1-2

AI-I

AI-1

AI-I

AI-I

Sweeper
freq.

(mtz)
50.35

52.85

53.70

54.45

54.99

55.55

57.34

57.50

57.564

57.59

Polarization

(H/v)

V

V

H

H

V

H

H

H

H

H

13 AI-I 57.602 H

14 AI-I 57.608 H

15 AI-I 89.55 V

Radiometric Data

Cmmts A Cotmts

ChJm_

Verified

CircleTest: CPT LPT

METSATIAMSU-A I System P/N IS- 1331720

Customer Representative

(Flight Hardware Only)

Date

Shop Order: S/N:

Test Systems Engineer

Quality Control

Date

Dale
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